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The liberal appropriation of $57,000,000 for the in- 
erease of the navy which has been agreed upon and re- 
ported to Congress is by far the largest sum ever voted 
for the purpose. The bill calls for the expenditure of 
$32,000,000 more than the appropriation for the current 
year and $19,000,000 above the sum voted by the House, 
most of the amendments made by the Senate being 
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— —-———— | The bili calls for the construction of three first-class 
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e copy. one year, for the U. 8.. Canada or Mexico. $3.00 . ° A 
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One copy, one year,to any foreign country, postage prepaid, £0 Its.5d. 4.00" torpedo boat destroyers and twelve torpedo boats to 
Remit by postal or express movey order, or by bank draft or check. | cost $6,900,000 and one gunboat for service on the Great 
MUXN & ©O., Mi Broadway, corner Franklin Street, New York Lakes to eost $260, 000. Fully as important as the con- 


| struction of warships is the matter of dry docks, and we 
are glad to note that four first-class docks, to cost $825, - 


The Scteatific Americne Supplement 
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AMERICAN. THE SUPPLEMENT | 000 each, are to be built, one each at Portsmouth, Bos- 


ts a diat inet paper from the SCIENTI FI« 

is aseed weekly. Every nawber coutains 6 octavo pages, uniform in size | . 

with QcIaweipee AmsnicaN. Terme of subse¥iption for SuPPiamexe, | Oy aeeeee Island and Mare Island. In addition to 

$409 s year for the U.S, Canada or Mexico. $00 a year, or SI 4s. Sd., these a steel floating and graving dock is to be built at 

to foreign countries belonging to the Postal Calon. Single copies Weems. | sioiers La The Senate amendment calling for $1,000, - 

Sid oy all newadealers throughout the country. : , ’ 
000 for the construction of new buildings for the An- 
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one address In U.S, Canada or Mexico, on | napolis Naval Academy was agreed to by the conferees. 
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wilh be sent for one year, to 
receipt of seven dollars. Tv forvian coantries, eight dollars and Afty cents! Taken altogether, the programme of new construc- 
« year, or 81 (4a. 1id., postage prepaid. ’ - 5 

tion is an excellent one and, with one important excep- 
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Giantess ail ) tion, it meets the more pressing needs of the navy. The 


ING EBPITION OF THE SCIENTIFIC AMERICAN is a large and exception = a he found in the fact that there isno pro- 
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splendidiy illustrated pe 

snd perspective Views pertaining to modern architecture. Each number | armored vessels, like the ‘‘ New York ” and the “‘ Brook- 

is diestrated with beautiful plates. showing desirable dwellings, public | ” 
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and all wao contemplate building this work is invaluable. tleship with the speed of the cruiser, and are known as 
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Caba, the West Indies, Mexico, Central and South America, Spain and | used up in a duel with either the “‘ New York ” or the 
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£0 Te 4d. postpaid to any part tye cues. Single copies, % cents. swiftly from place to place that severely. handicaps 
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___ | would make us trust these two ships to the concentrated 
| fire of four or six ships of the same class. 
| We speak of course with reference to the future ; for 
s 343 ° even if armored cruisers were ordered, they would not be 
Scientific American Supplement | available for service until long after the present war is 
bTo. 1166. finished. At the same time it is evident toany one who 
watches the trend of events that the speed of modern 
armored warships is rapidly increasing. The “Yoshino,” 
12,320 ton battleship, built for the Japanese navy, has a 
speed of 1944 knots, the 13,860 ton battleship “Sardegna,” 
of the Italian navy, cam steam 20 knots, and armored 
| vessels such as the “O'Higgins,” 8,500 tons, and 
sl ** Esmeralda,” 7,000 tons, of the Chilean navy, will steam 
Aleobo) in Relation to Microbial Diseases. 1860 21'¢ and 23 knots respectively. 

Superior speed is to the modern warship what the 
weather gage was to the sailing frigate. It enables 
1888 | the faster vessel to fight or not. »s she pleases, and en- 
ables her to place herself at w)ia‘ever fighting range is 
best suited to her capacity. {)h ity of a warship 
ims7 | to protect an exposed coas’ s largely in the ratio 
of her speed, and, for quie ition at strategic 
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During the last few days attention has been directed 
toward the Philippine Islands, the objective point o/ 
the United States Asiatic squadron, which sailed from 
Hong-Kong on April 27, to engage the Spanish fleet. 
The Philippine Islands are an archipelago southeast of 
Asia. They extend almost due north and south from 
Formosa to Borneo, and they separate the South China 
Sea from the Pacific Ocean. The number of island. 
in the Philippines is variously estimated from 1,200 1., 
1,400, and it was not until the last few years that sone 
of the larger islands were explored sufficiently to enable 
their area to be accurately computed. According to 
Domann’s map (1882) the area of the islands was 114,356 
square miles. The two largest islands are Luzon (area, 


40,024) and Mindanao. Their aggregate area is 52,650 | 


square miles. 

The islands were discovered by Magellan in 1521, and 
Manila, the capital, was founded by Legaspi in 1571, 
and since that time they have been under the dominion 
of Spain. Their conquest and retention was in marked 
contrast to the usual Spanish methods of dealing with 
conquered people, methods of which Cortez and Pizarro 
are the chief exponents. Legaspi with six Augustin- 
ians and a handfal of soldiers accomplished the won- 
derful work of conquest. Without greed for gold and 
without any exhibition of cruelty or persecution, these 
devoted men labored among the docile people until 
they won their confidence, so that the islands were seiz- 
ed with little bloodshed and no massacre or depopu- 
lation. The name “Islas Filipas” was given by Le- 
gaspi in 1567. Contests with frontier rebellious tribes, 
attacks by pirates, earthquakes aad typhoons serve to 
break up the monotony of an otherwise uneventful 
history. 

Manila was captured by the English under Draper 
and Cornish in 1762, and ransomed for $5,000,000, but 
was restored in 1764. The present insarrections in the 
islands were put down with an iron hand and many 
atrocities were committed, so that it is little wonder 
that many of the inhabitants look upon the arrival of 
the Americans as a deliverance. 

While none of the islands have very high mountains 
(the highest, Apo, in Mindanao, being over 9,000 feet), 
still all the islands may be described in general as 
mountainous and hilly. Voleanie forees have had a 
large share in shaping the archipelago, but few of the 
peaks are now voleanic. In 1814 a terrible eruption 
destroyed 12,000 people at Camalig, Budiao, Albay, 


Guinobatan and Daraga. In 1867 the same district : 


was visited with another eruption. The Philippines 
are also notorious for terrible typhoons. In 1876 one 
of the storms burst over Luzon, pouring down the 
sides of the mountain Mayon, bringing destruction to 
a number of cities, completely ruining 6,000 houses. 
Typhoons on the eoast are also common. The third 
great evil to which the islands are treated are the 
earthquakes, which visit them so frequently that they 
affect the style adopted in the erection of buildings. 
The most violent earthquake occurred in 1880, destroy- 
ing an immense amount of property, including the 
cathedral. 

The Philippine Islands are peculiar in having three 
seasons—a cold, a hot and a wet. The first extends 
from November to February or March. The winds are 
northerly and woolen clothing and a fire are desirable, 
the sky is clear and the air bracing, and Europeans in 
this strange clime consider it the pleasantest time of 
the year. The hot season lasts from March to June 
and the heat becomes oppressive and thunderstorms 
of terrific violence are frequent. During July, August, 
September and October, the rain comes down in tor- 
rents and large tracts of the lower country are flooded. 
The population of the Philippines is 7,670,000, the 
capital, Manila, having 154,062 inhabitants. There is 
a small Spanish resident population and about 100,000 
Chinese, in whose hands are the principal industries. 
The native inhabitants are mostly of the Malayan 
race. The government is administered by a governor- 
general and a captain-general, and the forty-three 
provinces are ruled by governors, aleades or com- 
mandants, according to their importance or position. 
The estimated revenue of the islands in 1894-95 was 
$13,500,000 and the expenditure $13,200,000. There is 
an export duty on tobacco and nearly every article 
imported is taxed. The chief products are sugar, 
hemp, coffee and indigo, and there are large coal fields 
which are now being opened, so that it is expected 
that 5,000 tons of coal per month may be mined. The 
imports in 1896 were about $12,000,000 and the experts 
$20,500,000. There are 70 miles of railway on the islands 
and 720 miles of telegraph. 

Manila lies on the western silifie of the island of 
Luzon and is about 600 miles from Hong-Kong. ‘It 
has one of the most spacious and beautiful harbors in 
the world. The shores are low and inland can be seen 
the outline of mountains. The city of Manila resem- 
bles a dilapidated fortress surrounded »y stone walls 
300 years old. There is also a wide, shallow moat. The 
gates are never closed and it is doubtful if the eity 
could make any defense. There is also an old fort. 
Several cree’ts branch off from the landlocked bay and 
afford a weans of communication with the suburbs. 
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cose ereeks are crossed by innumerable bridges, and 
oes thread their way through these narrow water- 
‘ys. which somewhat resemble « tropical Venice. 
vind the walls and the edge of the bay isa fashione- 
drive lined with almond trees. It is here that the 
to-do inhabitants walk, drive and meet their 
nds. Of nearly 300,000 people in the province there 
not more than 5,000 Spaniards. One of the most 
us sights to the traveler who comes from China 

‘he large two-wheel drays drawn by so-called water 
svaloes. They are guided by a ring through their 
«eto which is attached a cord leading back to the 

er, who either mounts on his back or rides on the 
fts. The weight of the load is borne on the neck 

. means ofa yoke. The beasts are docile and their 

Lief delight seems to be to wallow in the mud and to 

.bmerge themselves so that only the nose is out of 

.e water. The water buffalo is particularly valuable 

, the inhabitants as a beast of burden, asit can drag a 
jJjow and can walk while knee deep in mud. The 
‘ilk of the female is very generally used instead of 
ow’s milk, but its meat is unfit for food. 

In the two best streets of Manila there are excellent 

tores in which goods of all kinds can be purchased at 
.oderate prices, many of the merchants being Chinese. 
(he churches must have been imposing buildings 
-ears ago before they were shaken and in some cases 
vrecked by earthquakes. They contain no works of 
art of any value. The inhabitants are very faithful to 
their ehureh and the archbishop possesses almost un- 
limited influenee with the inhabitants. It has often 
been said, if the priests were taken away, the natives 
would be ungovernable. The dwelling houses in 
Mani'a are constructed with a view of shutting out the 
intense heat of the summer. The houses are rarely 
more than two stories in height, owing to the ravages 
of earthquakes. Glass is of course unknown, as the 
earthquakes would shiver every pane. There is coal 
in abundance in the Philippine Islands, as already 
stated, and the streets of Manila would undoubtedly be 
lighted with coal gas if it were not for the fact that 
gas pipes would be destroyed in the unstable soil. Of 
course, accidents are of frequent occurrence with kero- 
sene, but as the natives’ houses are very inexpensive, 
their loss by fire is easily made good. 

Strange to say, life in the old city does not present 
many points of interest to the traveler, for the streets 
are narrow and the houses solid and gloomy. It isa 
marked contrast to the businesslike cities of South 
America. The Spaniards born in the Iberian Penin- 
sula look down upon those born in the islands, so that 
class distinctions are very closely drawn. This has re- 
sulted in the failure to make political combinations. 
Hatre@ and jealousy of the foreigner are carried to ex- 
treme limits, the Chinese coming in for a large share 
of their disfavor. The theaters are pocr, concerts are 
rare and there is no library and their amusements are 
mostly limited to hearing the band play, attending 
balls on Sundays and cock fights. The cockpits are 
licensed by the government, and, though the betting is 
limited by law, the citizens will not hold to it. The 
revenues of the islands are furnished by direct taxes 
on every Indian, half-breed and Chinese, and the ex- 
port and import duties have already been referred to. 

The dress of the natives is exceedingly picturesque 
and is never adopted by the Spanish. Cigar makers in 
and around the city of Manila namber 22,000 and they 

all girls and women with the exception of 1,500 men. 
They present a picturesque appearance with their na- 

tive costume and huge hats intended to protect them 
from the raysof the sun. They make their cigars squat- 
ting on their heels or sitting on bamboo stools two 
inches high. They frequently come from considerable 
distanees, going back and forth in boats. Tobacco has 
always been and probably will continue to t-2 the most 
important product of the Philippines; and, accord- 
ing to the old laws, the Indians were compelled to raise 
tobaeeo in certain regions which were not adapted to 
growing it, even to the exclusion of other crops, but in 
1883 the laws were repealed and the result was the secur- 
ing of finer tobacco and better cigars, for they are now 
made ata higher rate. The wants of the natives are 
few and are easily supplied. They live along the 
banks of the rivers in huts made of bamboo and cane 
thatehed with palm leaves. Some of the views in the 
suburbs of Manila are enchanting. 


~~ 


AMERICAN TRADE WITH CENTRAL AND SOUTH 
AMERICAN COUNTRIES. 

It is thought by many that our war with Spain will 
interfere seriously with our trade with the countries of 
Ventral and South America and Mexieo, but this is not 
the case, The fact is, that, barring contraband of war, 
goods may be sent to all of the countries in Central 
and South America, but. unfortunately, they are pre- 
ferably carried in foreign bottoms. It is a satisfaction 
to know our splendid export trade with these countries 
will not be crippled. No gunpowder, blasting powder, 
cartridges, firearms, guns or gan carriages, or any 
i liable to be considered contraband of war will 

© received by any of the steamship lines trading be. 
‘ween the United States and these countries. 
With Mexico we have railway communication, and 





r 





* ge 7 
Scientific Awerican. 
the steamers of the Ward Line, which sail under the 
British flag, will carry goods to these ports. Goods for 
Guatemala, Honduras, San Salvador, Nicaragua and 
Costa Rica, may be sent by the Atlas Line, which also 
sails under the English flag. Venezuela is reached by 
the Royal Duteh West India Mail Service, which, of 
course, sails under the Dutch flag. Colombia may be 
reached by the Atlas Line, which sails under the Eng- 
lish flag. Goods for Ecuador, Peru, Bolivia and Chile 
may be sent by the steamers of the Merchants’ Line, 
which sail under the English flag. The vessels of this 
line are owned by the New York and Pacific Steamship 
Company, Limited, Messrs. W. R. Grace & Company 
being the agents. Goods for Argentine Republic, 
Uruguay and Paraguay may be sent by either the 
Prince Line or the Norton Line, both of which sail 
under the protection of the British flag. San Domingo 
may be reached by American lines, as there is little 
danger, as the Gulf will be protected by our war fleet. 
Hayti may be reached by the French Line and the 
Atlas Line, which, as already stated, is under the pro- 
tection of the English flag. It is not likely that trade 
will be interfered with in the slightest degree except 
as regards goods sent on consignment, for in a circular 
of one of the lines we find the following: ‘ No cargo 
ean be received which belongs either in whole or in 
part to any citizen of the United States or to any sub- 
ject of the Queen of Spain,” but this does not inter- 
fere with legitimate trade transactions. We do not 
always realize the enormous importance of our trade 
with our southern neighbors. We give below the 
population of the various countries we have mentioned: 


ras wR es voi vs ceeaeocngd« cdcstbevccsstsos 12,578,861 
taseckapecccsvonsesccdethssbedudbiecdsbaee 1,470,000 
th eiekcaicncédotus coches debtediiiedibedaces 450,000 
RE a ee eee 816,000 
is on. oon conbbeceenndhsasebeanasanebnt 400,000 
SE A tw th ane Re lb 265,000 
REM Scccccccescccsveteethaess costdente 2,343,988 
Ete... oc deSobcdUlesvuecdecesel 4,600,000 
etek, 6.0... vcbwassaeeds cobaves sede 1,300,000 
EE SENS 250d occcdeeccce voce <cauensueseeiec 2,800,000 
ES ET 2,300,000 
Eins cab cccssoccaccascceess. oocoe. eeee 8,500,000 
ss ook... coccccadic basbb- kssdbeel end 4,042,990 
ca FUOIMUAEES 6 dos ccccccteteccecsccs ed bbbe ved 850,000 
a EE os Sainin cdc ccc cnhigtshindcesseetecaoes 476,000 
IITA, whence cs cccccsccoenegeseectas as 610,000 
et Sicbvevcccccests ecconccceneceocess 950,000 

IEEE nbs. . oc ccecssee c6besces seoese 390,732,839 

rr oe oe 


An Explosion Injures an Inventor. 

Julius Chien, a Rassian inventor, who manufactures 
a pyrotechnic toy called ‘“‘How the ‘Maine’ was 
Blown Up,” was badly injured by an explosion, a few 
days ago, in his laboratory in New York City, of 
several pounds of giant powder. The concussion 
wrecked the top floor, blew out the windows and set 
the place on fire. The flames were extinguished and 
the injured man was removed to the hospital. He 
was experimenting with some giant powder in connec- 
tion with a toy relative to a naval engagement when 
in some way a cap fellinto some six or seven pounds of 
giant powder, which was placed in the middle of the 
floor, resulting in an explosion. This aceident is im- 
portant as a warning to some of the readers of the Sct- 
ENTIFIC AMERICAN. We have received many inqui- 
ries regarding the trick match which explodes when 
the flame has proceeded half way down the splint. 
The manufacture and use of such matches is, in our 
estimation, extremely dangerous, and our readers are 
specially cautioned against experimenting in any way 
with even a small quantity of powerful detonating ex- 
plosive, as the fulminates, giant powder, ete. The 
trick ‘‘ How the ‘Maine” was Blown Up’ consisted of 
a piece of tissue paper with a view of the war vessel 
printed on it, and the shore, where a Spaniard is touch- 
ing off a mine electrically. The paper was treated 
with some substance, probably niter, so that when the 
paper was lighted with a piece of burning string, the 
combustion followed only the line which had been 
stamped on the paper by the chemical. When, at last, 
the warship is reached, a cap of giant powder on the 
back is exploded, tearing the tissue paper. The toy 
was not particularly dangerous, but there is always 
danger in the manufacture of anything of this nature. 
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D. R. Dom strongly recommends absorbent cotton 
as a filtering medium, the chief advantage claimed for 
it being its rapidity of action, which renders it of 
special value in filtering preparations containing vola- 
tile or readily oxidizable constituents. such as medi- 
cated waters, spirits and ferrous preparations. The 
difference in viscosity of preparations requiring filtra- 
tion must be allowed for by greater or less eompression 
of the cotton plug. As a general rule, however, the 
cotton should be rolled into a cone-shaped plug, which 
is then to be pressed down carefully into the neck of 
the funnel in such a manner that the bulk of the cot- 
ton remains in the body of the funnel. A glass rod 
is then pressed gently on the cotton and the liquid 
poured down the rod. In the cace of fluid extracts 
and other preparations containing ! ended or 
sedimentary matter, cotton is nots) \ ' filtering 








purposes —Bulletin of Pharmacy. 








Selence Notes, 

Mr. Charles Janet, whose work on the soc‘al Hymen- 
optera has been often mentioned in Natural Science, 
has published (Mém. Soc. Zool. France, x., 1897, pp. 
802-323, pl. x.) full descriptions with figures of the arti- 
ficial nests which he has used for his observations on 
the habits of ant colonies. He obtained the best re- 
sults with blocks of plaster provided with suitable 
hollows covered with a sheet of glass. No earth is 
needed with this forin of nest, and a proper degree of 
moisture is insured by pouring water into a tube sunk 
in one side of the plaster block. 


T. Schloesing has devised an ingenious method of 
measuring the density of gases, which is based upon 
the balancing of two columns in an apparatus consist- 
ing of two vertical tubes, each one meter long, com- 
municating at their lower ends by a three-way tap. 
Carbon dioxide or some other easily absorbed gas of 
known density is passed into one tube and the gas to 
be examined in the other; after allowing them to 
communicate by opening the tap, « state of equilibrium 
between the two gases and the air is set up in about 
four minutes, and the level of the invisible surfaces of 
separation is then determined by absorbing the car- 
bon dioxide with potash.—Comp. Rend., exxvi., 476. 


Weighings made of the brains of negroes have given 
between 44 ounces and 45 ounces, a weight that corre- 
sponds with European women’; while in the negress the 
mean weight is less than in the female sex in Europeans. 
From the weighings which have been published of 
the brains of the orang and chimpanzee it would seem 
that the brain weight in these apes ranges from 11 
ounces to 15 ounces, and the brain weight appears to 
be much about the same in the gorilla. These figures 
are greatly below those of the human brain, even in 
so degraded a people as the dwarf Bush race of South 
Africa. They closely approximate to the weight of 
newly born male infants, in whom the average weight 
is 11°6 ounces. 


There can be no doubt that the most perfect method 
of sterilization, where it can be applied, is by heat. 
Baking, however, is a more or jess uncertain process, 
while boiling is destructive to many snbstances. 
Moreover, the boiling temperature is su little above 
that which is fatal to microbic life that a considerable 
length of exposure to such a temperature is necessary 
if one is to be sure that the process has been effectually 
carried out. Frying, however, is another matter. 
Olive oil at a temperature of 160° to 180° C. acts very 
quickly and with great power. Professor Wright, of 
Netley, says that to obtain complete sierijization of an 
instrument it suffices to dip it for an instant into the 
hot oil, and that in the case of syringes it is sufficient 
to fill them twice with oil at the temperature mentioned. 
The temperature of the heated oi} may be determined 
by a thermometer ; but it is often more convenient to 
adopt the rough and ready methods of the cook by 
the aid ofa bit of bread crumb. “It wili be found 
that the bread crumb will become brown and crisp as 
soon as a temperature of 160° to 180° is reached,” For 
the sterilization of syringes all that is necessary is to 
heat a little oil in a spoon over a spirit lamp, testing 
it from time to time by bits of bread crumbs, and, 
when the proper temperature has been attained, to 
fill the syringe twice with hot oij. Ai) microbial in- 
fection will then have been destroyed.— Hospital. 


In the course of his lecture at the London Institution 
on “ Insects at Work,” Mr. F. Enock, after referring to 
the trapdoor and the garden spiders, spoke at some 
length on the leaf-cuiting bee, probably the most re 
markable of all bees. The leaf-cutter, he said, had 
three eyes in the center of its head (a very thick one) 
and two compound eyes, occupying, respectively, 
positions fon each side of the others. In each of these 
compound eyes there were 11,000 reflectors. making a 
total of 22,000. That appeared strange; but he had 
proved it to bea fact by placing a locust in the lens, 
and then taking a photograph of the head, which 
showed a locust in every reflector. The photograph 
referred to was shown on the screen. Another peculi 
arity of this bee was that the tongue of the male was 
longer than that of the female; but this was counter- 
balanced, perhaps, by the fact that the jaw of the lat- 
ter was very much stronger than that of the former. 
In explanation ot tie title given to this bee, it was ex 
plained that its habit was first tc burrow in a sand 
bank, making a sort of tube for its nest. Next the 
intelligent creature—which was really a capital archi- 
tect—would proceed to a rose tree. It would there 
alight upon one of the leaves, and, with the tools with 
which it worked, would eut a round piece out of it. 
This it would carry to its nest, and ram It to against 
the extreme top end. Then it would take an ‘oblong 
piece, which it used to commence the side of a cell 
with ; and so it would go on unti! it had ecenstructed 
twelve cells, in each of which it would deposit its col- 
lections from the Canterbury bell, of which it was very 
fond, and other flowers. An egg was laid in each of 
these cells, and in due time yonng bees appeared, and 
in their turn escaped from the cells and flew about, to 
earry on the same kind of work. 
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A NEW BICYCLE BELL. 
The bell has long been recognized to be one of the 
moet important attachments to the bicycle, and the 
bells in use to-day are the result of a long series of la- 


borious and costly experiments. Great attention has 


recently been paid to this bieyele sundry, owing to the 
fact that raany cities and villages now require wheels 
to be equipped with bells. A continuous alarm beil 





WOLHAUPTER’S BICYCLE BELL. 





* now reeognized to be the bicycle bell of the future; 
bat, unfortunately, most bells of this type have been 
The subject of our illus- | 
tration is asimple and gearless continuous alarm bi- 
eycle bell, invented by David P. Wolhaupter, Jr., of | 
1316 Twelfth Street, N. W., Washington, D. C. As will | 
be seen by our engraving, the bell has a very positive 
action and at the same time is extremely simple, and is| 
not liable to get out of order. Owing to the fewness of | 
the parts, it can be manafactured very cheaply. The | 
bell can be attached to any wheel. A clamp secured | 
to one of the front fork bars has a pivoted bracket car- | 
rying the gong, light wire passes froin this 
bracket to the small thumb lever supported on the 
handle bar. A striking feature of the bell is a gong, in 
the form of a pyramid, being perfectly square in cross 
section. A goug of this shape necessarily presents four 
flat striking surfaces, which are engaged in rapid suc- 
cession by the clapper at one end of a single rotatable 
spring striker arm. The spring striker arm is housed 
entirely within the gong and extends out longitudinally 
from it, being rigidly connected at one end to a short 


complicated by gear wheels. 


and a 





shaft joined in a bearing at the apex of the gong and 
carrying a sinall wheel adapted to be moved against | 
the rim of the front bicycle wheel. A slight pressure | 


of the thumb brings the bell into action by raising the 
entire bell and, consequently, the small wheel against | 
the under side of the rim. This causes the wheel to 
rotate, working the striker arm and causing the clap- 
per to strike upon the four surfaces of the pyramidi- 
eal bell, giving a pleasant and continuous sound. The 
inventor prepared to consider propositions 
looking toward the purchase and working of the in- 
vention. 


‘ 
ted 


now 
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AN IMPROVED FURNACE. 

Our engraving represents an improved furnace for 
heating purposes invented by Mr. Emory &. Starr, of 





STARR'S FURNACE. 


Rowiing Green, Ohio. The object of this new improve- 
ment in furnaces isto make’a furnace which shall be 
simple in construction, so that it can be manufactured 
at a minima of cost, and to assemble the various parts 


poses cannot be brought into contact with the products 
of combustion, and whereby the products of combus- 
tion are utilized to the greatest possible extent. In this 
furnace all the heating surfaces are brought into more 
or less direct contact with the air which is to be heated 
and supplied to the rooms or apartments. It will be 
readily seen that this arrangement tends to great econ- 
omy in the consumption of fuel. The general arrange- 
ment of the furnace may be seen by reference to our 
engraving. 

In operation, the fire door being closed, the air for 





combustion is conducted by a pipe and is admitted by 
a box on the front and passes by means of proper 
passages through the ashpit door or the slides therein, 
up through the bed of coals. The smoke and the pro- 
ducts of combustion rise to the upper part of the fire- 
pot, which is elesed with the exception of a damper in 
the middle, which normally closes a circular aperture. 
Near the top of the fire-pot are lateral openings into 
sub-flues which are connected at the bottom with 
other sub-flues. The waste products of combustion in 
a highly heated condition enter the sub-flues, pass 
through the said flues downward to the bottom of the 
fire-pot proper at one side of the fire-pot, and through 
the connecting flues to the opposite side of the fire- pot, 
where they pass out of the sub-flues through the off- 
take pipes under the dome by the medium of the upper 
branch pipe flues. The damper over the fire-pot is 
opened automatically when the fire-door is opened ; 
the gases then proceed into the offtake flue without 
their being foreed to follow the tortuous course de- 
scribed, so that the offensive 
smell of the gas when the door 
is open to attend to the fire 
is eliminated. The course of 
the products of combustion is 
shown by the arrows nearest 
the fire-pot, the vertical par- 
tition being broken to disclose 
the downward and upward 
travel of said products. 

The air to be heated is 
taken in by a supply pipe at 
the back of the furnace near 
the top ; the air is drawn down 
the outer flue, as shown by 
the outer arrow in our en- 
graving. The air then enters 
the lower or base flue and 
then passes up through the 
vertical connecting flues, as 
shown by our second arrow, 
to the dome and thence to 
the supply pipe of the house 
or building. Thus it will be 
observed that the air to be 
heated is passed entirely 
around the cast portion of 
the furnace, for the fire-pot 
and the spaced outer wall 
should preferably be cast in 
one piece. This is the portion which is provided to 
absorb and radiate the heat, and finds an exit from 
the furnace in a highly heated condition. 

A LATH CARRYING DEVICE FOR WALL PAPER AND 

OTHER MACHINES. 

In manufacturing wall paper and other articles of a 
similar nature, it is customary to hang the paper or 
other articles upon laths in festoons to dry. In many 
cases the drying rooms are of great extent and it is 
necessary to return the laths after the paper has be- 
come dry to the point where the paper passes from the 
printing machine onto the sticking machine to be 
hung in festoons. This labor is usually performed by 
boys, who carry great piles of laths back to the front 
end of the striking machine. In doing this work they 
often break the laths, so that the festoons of paper are 
irregularly supported. The object of the machine 
shown in our engraving is to provide a new and im- 
proved lath carrying device, arranged in such a man- 
ner that the laths after leaving the sticking machine 
are automatically returned and fed again to the front. 
end of the sticking machine to take up new folds of the 
paper. The sticking machine delivers a lath to the in- 
clined chain carrier seen at the lower, part of Fig. 1. 
This chain carrier takes a lath at certain regular inter- 
vals and carries it upward to the point where the 
paper from the printing machine falls on the lath, 
forming long festoons, as shown in Fig. 2, the hori- 
zontal conveyor chain then earrying both the lath and 
festoon forward toward the reels. 

The return lath carrying device, shown in ‘the ac- 
companying engraving, includes a lath receiver at the 
rear or delivery end of the sticking machine to receive 
the lath from the latter. This receiver is so constructed 
(see Figs. 2 and 3) as to give the sticks a quarter turn 
while they drop downward in the end casing. The 
sticks then pass through a chute in the side of the 
easing and drop onto a chain elevator shown in Fig. 
2, which carries the sticks upward and discharges the 
same into a horizontally disposed return carrier chain 
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of the furnace so that the air intended for heating pur- 





which moves the stick back to the receiving end of the 
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sticking machine. At the forward end of the carrier 
the stick must be transferred in a lateral direction, so 
that it has to be turned. The device for this purpose 
is shown on the top of Fig. 1 and consists of a 
block having a curved edge adapted to be engaged 
by the end of the stick still pushed forward by the 
lug on the carrier chain, so that the stick moves trans- 
versely to the path of the chain, and finally it drops 
over the bottom having diagonal steps to bring the 
lath around to a transverse position. The lath then 
passes between two straightening rollers and finally 
drops down a chute back onto the inclined carrier 
chain of the sticking machine. Some of the sticks, 
when delivered by the elevator before mentioned upon 
the horizontal carrier chain, may drop onto the lugs 
thereof. In order to move the lath down onto the 
chain, the device shown in Fig. 4 is provided. This de- 
vice consists of a gravity arm mounted to swing and 
extending with its lower free end into the trough of the 
earrier chain, so that a stick resting ona lug strikes 
against the said arm and is pushed by the latter off the 
lug as the chain moves forward, until the forward end 
of the stick drops off the advancing lug and then lies 
horizontally on the upper run of the carrier chain. 

This very interesting and ingenious device has just 
been patented by John H. Suydam, Sr., of New Bruns- 
wick, N. J. 
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Supplement. 


The current SUPPLEMENT, No. 1166, contains many 
articles of more than usual interest. 


“How a Ship is 








SUYDAM’S LATH CARRYING MACHINE. 


Built” deseribes in detail the process of building a 
large ship in a German shipyard from the time the 
keel is laid down until she makes her trial trip. It 
is of great interest in view of the present war with 
Spain, as the building of some battleships and the 
famous liner *‘ Kaiser Wilhelm der Grosse” are illus- 
trated. ‘Spanish Naval Education” is another timely 
article dealing with the personnel of the Spanish naval 
officers and the methods by which they are educated. 
“The Working of Long Submarine Cables ” is another 
article dealing with a subject of present interest, as the 
submarine cable is playing an important part at the 
present juncture. The wonderfully ingenious siphon 
recorder is fully deseribed. ‘‘The Jubilee of Henrik 
Ibsen” deals with some of the works of this interesting 
personality, and is accompanied by his latest portrait. 
“The Psychology of Invention,” by Prof. Josiah 
Royce, of Harvard, deals with the important and much 
neglected psychological side of invention. It is the 
second installment of a valuable paper. ‘‘ The Protee- 
tion of Industrial Property” is valuable to those in- 
terested in patents and trade marks. ‘“‘ The New Acety- 
lene Generator ” describes the latest French form, show- 
ing the application of acetylene gas for street lighting. 





o?. 


A PROOF that it is not always the sense of smell, but 
ofttimes that of sight, which directs insects to their 
flowers is noted by the distinguished French ento- 
mologist, M. R. Blanchard. A species of sphinx moth 
which entered a hotel room in the half obscurity of early 
morning was found to flit with direct intent to definite 
parts of the wall and ceiling. These were decorated 
with paintings of leaves and flowers, and to the latter 
the insect approached in repeated attacks, thrusting 
forward its proboscis as though intent upon intruding 
it into the opened eups of beguiling flowers. After 
repeated failures and the resulting discouragement, the 
effort was given up, and the moth escaped by the 
window. Another case of a butterfly which persisted 
in visiting the artificial flowers upon a lady's bonnet 
adds an instance to recorded facts of erring instinet 


among insects. 
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OXIDE OF COPPER BATTERIES. 

Tbe De Lalande oxide of copper battery, which is 
vell known to electricians, is now widely used, and 

sore than five hundred thousand elements have already 
en employed. This battery, in fact, does not wear 

way in open cireuit and uses the products only in pro- 

ortion to the energy furnished, It has, moreover, the 
.dvantage of giving a con- 
rant intensity. 

The last styles of this bat- 
ery contained a zine elec- 
trode forming the negative 
pole, a disk of agglomerate of 
ixide of copper forming the 
positive one, and a 30 or 40 
per cent solution of potassa. 
The generating reaction of 
the current is as follows: 
When the cireuit of the bat- 
tery is closed the water is de- 
composed. The oxygen 
proceeds to the zine, which 
combines with the potash to 
form a very soluble zincate of 
the latter, while the hydro- 
gen reduces the oxide of cop- 
per to the metallic state. 

M. De Lalande, without 
changing the constituent ele- 
ments of his batteries, has 
just introduced a certain 
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the parts are so calculated as to wear away at the 
same time. 

This battery is much employed for actuating indic- 
tion coils and for the ignition of gas and gasoline 
motors. One battery will actuate for a year an in- 
duction coil operating ten hours a day. It likewise 





renders great services in all cases where there is needed 
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tuna, or Cactus opuntia, growing in great masses a!! 
over the country, saw that it was impenetrable and 
that its fruit was eaten by the natives; so he ordered 
the latter to collect and plant the cactus along the 
boundaries of the mission property. The wpiny piant 
grew rapidly, and in a few years was an impenetrabie 
chevaux de frise, a perfect fence and barrier which the 
domestic animals could not 
pass nor an invading fi. 
easily cut down. To-day thie 
remnant of the great hedge 
constitutes one of the histori 
eal points of interest in the 
San Gabriel Valley and is 
visited by hundreds yearly. 
The accompanying illustra- 
tion shows several hundred 
yards of the old fence. Its 
height ranges from 6 to 10 
feet, and it was probably 
higher when cared for by the 
natives of the mission. ‘The 
original fence was undoubt- 
edly several miles in extent 
but has been broken by the 
passage of roads and streets, 
the disconnected portions 
being widely scattered but 
still vigorous, telling a must 
interesting story of the energy 
of the early settlers of the 
region, . This cactus is one of 





number of improvements into 
their practical arrangements 
and a few simplifications that 
reduce the net cost. The 
oxide of copper is now placed in cylindrical boxes of 
perforated sheet iron and surrounded with a porous 
material of very feeble resistance. In this way deposits 
of copper upon the zine are avoided. A few new ar- 
rangements have likewise been introduced into the 
form of the zine. One of the principal peculiarities is 
the method of dissolving the potash. This product, 
placed in tin boxes, is, when the battery is in use, sus- 
pended from the top of vessels filled with water. The 
water enters these boxes, which are provided with a 
perforated bottom, and very quickly dissolves the 
caustic product. The result is the formation of a thick 
solution which falls to the bottom of the vessel. The 
liquid is then mixed and the pile is ready to operate. 

The new arrangements adopted are shown in the 
accompanying engraving, which is reproduced from 
La Nature. In No. 3 is represented a small sized ele- 
ment of which the total height is 8 inches and the 
diameter 4. This style is capable of furnishing 7 
amperes-hour. Its e. m. f. is 08 volt and the normal 
intensity is one ampere, but it is capable of giving from 
2 to 8 amperes upon very feeble resistances. The zinc, 
Z, is suspended by a hook, H, from the edge of a vessel 
opposite the oxide of copper cylinder, D. 

The style shown in No. 1 is the largest size. Its 
height is 14 inches and its diameter 7. It is capable of 
furnishing 600 amperes-hour at an intensity of from 5 
to 6 amperes, and even a discharge of from 15 to 
amperes. The zine 
cylinder, Z, is sus- 
pended from the edge 
of the vessel, A, by a 
hook, B, and is pro- 
vided with a strip, C, 
carrying a terminal, 
H. In the center 
there is an oxide of 
copper cylinder held 
at a distance from 
the zine one by four 
poreelain insulators, 
I. The zine cylinder 
is connected with a 
strip, E, which rests 
through an elbow 
upon a cross piece, F, 
and carries a ter- 
minal, K. 

The medium sized 
battery represented 
in No, 2 has sensibly 
the same arrange- 
ments. The oxide of 
copper cylinder, D, 
rests here upon the 
bottom of the vessel. 
This element, which 
is 13 inches in height 
and 6 in diameter, 
has a capacity of 300 
amperes-hour and is 





NEW ARRANGEMENTS OF THE DE LALANDE OXIDE OF COPPER BATTERY. 


a source of feeble electric energy for constant or in- 
termittent use. 
a 0 ee 
AN ANCIENT CACTUS HEDGE. 
BY ©. F. HOLDER. 

When, in 1771, the Spanish explorer Potola made 
his overland march from San Diego to Monterey, he 
determined to found a mission in the San Gabriel 
Valley. Despite the threatened hostility of the natives 
of the Indian village Sibanga, the mission of San 
Gabriel the Archangel was established in August of 
that year by Padres Cambon and Somero with a guard 
of twenty-one men. 

This mission rapidly increased in wealth; but, the 
mission building being injured by an earthquake, it 
was deserted and replaced by another on a different 
location in about 1775. The mission became a power 
in the land and one of the most interesting in the re- 
markable ecclesiastical chain which tells the story of 
Spanish courage in this country. 

It is interesting to note how the early Spaniards 
utilized the material of the country. One of the most 
striking instances is the old tuna hedge or fence which 
in early days entirely surrounded the San Gabriel 
Mission property, portions of which are intact to-day, 
and form a striking feature of the !andscape in the 
vicinity. The hedge was planted by Father José Maria 
Zalvidea in 1806. The grounds of the mission embraced 





ANCIENT HEDGE IN CALIFORNIA. 


capable of furnishing from 8 to 4 amperes in a normal | hundreds of acres, and owing to the hostility of the 


operation. 


Indians, it was necessary to fence them in. Timber 


Such are the new arrangements of the De Lalande | was very scarce, the only available material being the 
battery, in which the drawback to the use of potassa | fine oak forest in which the mission was built, which 


is greatly diminished by the recent improvements. It 
remains the sole type of a primary battery of large 


discharge that does not wear away in open circuit. All| 


gradually disappeared, probably as fire wood. Other 
timber was to be found only in the mountains, seven, 
eight or ten miles distant. Zalvidea had noticed the 


the most economica! hedges 
on a cattle range. 

In this connection it is in- 
teresting to note the plants which are utilized in this 
way. The spiked leaves of the century plant are often 
employed. The plants are placed 4 or 5 feet apart, the 
leaves soon meeting and forming a hedge which is 
almost impossible to penetrate without serious injury. 
The name of this agave is a misnomer, especially in 
California, where it blossoms in from ten to twelve 
years, then dying down, the leaves falling away on all 
sides, deprived of life and vigor to supply the rapidly 
growing flower stalk. 

In strange contrast to these warlike fences in Cali- 
fornia are the hedges of flowers found in the cities 
and towns. Thus one of the commonest hedge piants 
is the calla lily, which grows with the pertinacity of a 
weed and forms a beautiful hedge when in bloom. 
Geraniums and heliotropes are alone employed for 
this purpose. A fence or hedge of the latter on the 
island of Santa Catalina is nearly 5 feet in height, with 
woody matter sufficient to make it of value beyond a 
mere ornament. 

Rose bedges of the rarest climbing roses are common 
everywhere in Southern California, those of the Chero 
kee and Gold of Ophir roses being especially beautiful 
when in bloom, the latter forming solid masses of color: 
while the Cherokee, witl: its broad-petaled white blos 
soms, presents a striking contrast against the glossy 
dark green of the leaves. The old tuna hedge will, in 
all probability, soon disappear. The gradual increase 








of population, the 
building of 
will necessitate its re 
moval, and thus one 
of theinteresting 
landmarks of the 
country will have 
passed away. 

—-— —0-e« —_ —_— 
The Identification 
eof Our Soldiers. 

A new plan has 
been adopted for 
identifying the men 
in the regular and 
volunteer United 
States armies who 
may go into action. 
They will wear 
aronnd their necks 
little tags of alumi 
num, by which they 
may be identified if 
found on the field of 
battle. In the last 
war it was often im- 
possible to properiy 
identify the dead 
soldiers, and thou 
sands were buried i: 
graves warked 
“uniden tified.’ 
The War Depart 
ment has prepared this system of identification, and 
each tag will bear the numeral! assigned each man on 
the muster rolls, with the letter of his company, battery 
or troop and his regiment. 

—> + Pee -—- — 

Ir takes 72,000 tons of paper to make the post-cards 

used in England each year. 
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The National Academy ef Sclences. 
BY MARCUS SENJAMNIN, PH.D. 

Notwithstanding the ramors of war and the hurry- 
ing of soldiers through our capital city, there was gath- 
ered two weeks ago a group of men who, in a quiet 
room of the beautiful Congressional Library building, in 
Washington, found time to discuss the various problems 
of their favorite sciences, 

in this connection it is interesting to recall that just 
thirty-five years ago—on March 4, 1863—the National 
Academy was created. At that time Alexander Dallas 
Bache was superintendent of the Coast Survey and 
Joseph Henry secretary of the Smithsonian Institu- 
tion. To these men and their associates was referred 
the very many propositions requiring a scientific solu- 
tion that were submitted to the government. Find- 
inu that such work consumed so wach of their time, a 


bill was introduced into Congress organizing the acad- 
emy, whose function should be to act as adviser to the 


government on scientific matters. 

The wost important work of this character that it 
has been called upon to take up in recent years bas 
been that of the forest reservations, and ft will be re- 
membered that, nearly two years ago, at the solicita- 
tion of the Secretary of the Interior, a National For- 
estry Commission was appointed by the academy to 
visit different parts of the United States and recom- 
mend that reservations of proper forest lands be made. 

The stated session of the National Academy is fixed 
for the third Tuesday in April, and this year, as in 
years gone by, the academy met in Washington on 
April 19. Owing to the repairs that were being made 
in the National Museum, the lecture room in that 
building could not be procured, and so a meeting place 
was found in the library 

The scientific sessions, which are open to the public, 
are usually held after lancheon, and it is at such ses- 
sions that the scientific papers are read. A programme 
of twenty papers was presented at this meeting. Of 
these, three were by Alexander Agassiz, the director of 


the Museum of Comparative Zoology, in Cambridge. 
Dr. Agassiz has spent considerable time during the 


last year studying the coral reefs of the Pacific, and the 
results of his studies were given in a paper on * The 
Coral Reefs of Fiji,” by himself, and two others, one in 
association with Mr. W. MeM. Woodworth, on ‘“ The 


Fiji Bololo,” and the other with Mr. A. G. Mayer, on 
“The Acalephs of Fiii.” 
Dr. John 8. Billings, the direetor of the New York 


Pablic Library, found time from his arduous duties in 
connection with the supervision of the great libraries 
now under his charge to present a paper on ‘The 
Variation in Virulence of the Colon Bacillus,” which is 
in continuation of the scientific stadies that he pursued 
so long and ably while connected with the Army Medi- 
cal Museam, in Washingten, for so many years. 

Dr. Theodore Gill, who presided over the meeting of 
the American Association for the Advancement of Sci- 
ence last sammer, presented to the academy a bio- 
graphical memoir of his lifelong friend Edward D. 
who had died since the last meeting of the 
academy 

Prof. Aipheus Hyatt, of the Massachusetts Institute 
technical paper on ‘“ New 
which had to do with 


Cc pe 


of read 
Classification cf Nautiloidea,” 
mollusks of the nautilus family. 

Prof. Albert A. Michelson, of the University of Chi- 
cago, was present and deseribed “ A New Spectroscope.” 
His researches on light are continued, notwithstand- 
ing the fact that his time is largely occupied with the 
duties of the chair of physies in the great university 
with which he is connected. 

Prof. Ira Remsen, who is not only secretary of the 
aewlemy, but also fills the chair of chemistry in Johns 
Hopkins University, presented four papers descriptive 
of work done under his direction in the Johns Hopkins 
laboratory. The first of these was “‘On Double Halides 
containing Organic Bases." another was in association 
with Mr. EK. & Reid, “On the Hydrolysis of Acid 
Amides :” still another, in association with Mr. W. A. 
Jones, was on © The Question of the Existence of Active 
Oxygeo ;" while finally, with Mr. J. W. Lawson, he 
presented the resalt of studies “*On the Product Form- 
ed by the Action of Beazenesulphonchloride on Urea.” 

The Johns Hopkine Caiversity was also represented 
by Prof. W. K. Brooka, who is connected with the 
nataral history department of the university. His 
paper bore the title of “* WeOrady’s Gymnophthalmata 
of Charleston Harbor,” and was descriptive of certain 
kinds of jeliy fishes. 

Dr. Carl Barus, who fills the chair of physics in 
Brown University, presented two papers on his specialty 
before the academy. They bore the titles of * Ballistic 
Galvanometry with a Countertwisted Torsion System” 
and ** A Carious Inversion in the Wave Mechanism of 
the Electromagnetic Theory of Light.” 

Among the representatives of the faculty of Yale 
University was Dr. Charles 8. Hastings, who brought 
forward «a paper entitied *‘ A Consideration of the Con- 
ditions Governing Apparatus for Astronomical Photo- 
graphy.” His associate in New Haven, Prof. Arthur 
W. Wright, deseribed ‘A Method for Obtaining a 
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Among the astronomical papers was one on ‘ The- 
ories of Latitude Variation.” by Mr. H. Y. Benedict, 
who was presented by Prof. Asa Hall, the distinguish- 
ed discoverer of the moons of Mars. 

Of similar character was that ‘On the Variation of 
Latitude and the Aberration Constant,” by Charles L. 
Doolittle, who, not being a member of the academy, 
was introduced by Dr. Seth C, Chandler. 

Another paper of an astronomical character was one 
by Mr. E. W. Brown on the “Progress in the New 
Theory of the Moon’s Motion.” Mr. Brown was intro- 
duced by Prof. Simon Newcomb, formerly of the United 
States Naval Observatory. 

An exceedingly interesting paper on “The Use of 
Graphie Methods in Questions of Disputed Authorship, 
with an Application to the Shakespeare-Bacon Con- 
troversy,” was read by Prof. Thomas C. Mendenhall, of 
the Worcester Polytechnic Institute. This was essen- 
tially a report of progress in which Prof. Mendenhall 
discussed his studies of the writings of Shakespeare by 
means of curves which showed the number of letters 
contained in words, and the corresponding proportion 
of words of a given number of letters in the writings of 
each of the persons mentioned. : 

Of less popular interest, although perhaps of more 
personal interest, was the election of new members to 
the academy. The election of foreign associates was 
first considered, and that honor was conferred upon the 
following : 

Prof. Poincare, whose name is well known among 
mathematicians the world over; Prof. David Gill, the 
astronower in charge of the observatory at Cape Town, 








Africa ; Lord Rayleigh, the eminent English physicist ; 
Lord Lister, the physiologist ; Prof. Edward von Suess, 
the Vienna geologist ; Prof. H. de Lacaze-Dutheirs, the 
Parisian zoclogist ; Prof. Strasburger, the great Ger- 
man botanist; Prof. H. Klein, of the University of 
Gottingen, Germany ; Prof. Henri Moissan, the great 
chemist of Paris; and Prof. Kar! von Zittel, the dis- 
tinguished paleontologist of Munich, Germany. The 
election of the foreign associates was followed by the 
election of a treasurer fur the academy, Dr. Billings 
having resigned on account of his removal from Wash- 
ington. Mr. Charles D. Walcott, director of the United 
States Geological Survey, was elected in his place for a 
term of six years. All of the present members of the 
council were re-elected for the coming year. They are: 
J. 8. Billings, H. P. Bowditch, G. J. Brush, A. Hague, 
O. C. Marsh and 8. Newcomb. The officers of the 
academy are members of the council ex-officio. 

It is very much to be regretted that the academy 
were unable to decide upon any of the numerous can- 
didates that were presented before them for election. 
The membership in recent years has met with serious 
losses owing to the death of many of the early members, 
so that to-day Dr. Walcott Gibbs, president of the 
acadewy, the venerable James Hall, Prof. J. P. Lesley, 
direetor of the State Geological Survey of Pennsylvania, 
and Fairman Rogers, are the only surviving original 
members. That such eminent scientists as David A. 
Wells and Edward Atkinson among economists, David 
Starr Jordan and Henry F. Osborn among naturalists, 
Daniel G. Brinton and Franz Boas among ethnologists, 
and William Harkness and James E. Keeler among as- 
tronomers, are not admitted to the academy is a most 
unfortunate fact. 

The death of Prof. William A. Rogers, of Colby 
University, was announced to the members, and the 
autumnal meeting of the academy was recommended 
by the council to be held in New Haven, Conn. 

He 
The Audibility of Thunder. 

While lightning may be seen and its illumination of 
clouds and mist may be recognized when it is even 200 
miles distant, thunder is rarely audible more than ten 
miles. The thunder from very distant storms, there- 
fore, seldom reaches the ear, says Industries and Iron. 
The reason of the great uncertainty in the audibility 
of thunder is not difficult to understand. It depends 
not merely on the initial intensity of the crash, but 
quite as much on the surroundings of the observer, 
even as in the quiet country one will observe feeble 
sounds that escape the ear in a noisy city. Perhaps 
the most curious and important condition of audi- 
bility is that the thunder wave of sound shall not be 
refracted or reflected by the layers of warm and cold 
air between the observer and the lightning or by the 
layers of wind, swift above and slow below, so as to 
entirely pass over or around the observer. Sound, 
in its wavelike progress obliquely through layers of 
air of different densities, is subject to refraction, and 
this refraction may occur at any time and place. 
Thus, observers at the topmast of a ship frequently 
hear fog whistles that are inaudible at sea level ; those 
on hilltops hear thunder that cannot be heard in the 
valley ; those in front of an obstacle hear sounds in- 
audible to those behind it. The rolling of thunder, 
like that of a distant cannonade, may be largely due 
to special reflections and refractions of sound. Again, 
the greater velocity of the air at considerable altitude 
above the ground distorts the sound wave and shortens 
the limit of audibility to the leeward, while increasing 
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it to the windward. 
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Miscellaneous Notes and Hecelpts. 


Production of Lac-varnish.—The alcoholic solutions of 
shellac and other resins are known to be decomposed 
into various constituents by the addition of water, a 
part separating as precipitate. In order to accelerate 
the separation of the precipitate, an acid nay be added 
to the aleoholic resin solution mixed with water. Ac. 
cording to a German patent, this precipitate is filtered 
off from the solution and dissolved in benzine, benzole, 
ete.; this solution represents the varnish. The lac 
varnish prepared in this manner possesses the advan- 
tage of giving a rather dull surface after drying, and is 
therefore especially adapted for the production ot 
washable wall paper.—Chemische Revue. 


In the production of extremely thin leaflets of metal, 
the gold beaters generally subject the gold to hammer. 
ing between two sheets of parchment. But with this 
treatment there is a limit as regards the thickness ot 
the leaflets, since the mechanical production requires a 
certain resistibility of the object. In order to produce 
very fine leaves, the galvanoplastic process is now em- 
ployed. A very thin plate of smoothly polished copper 
is immersed in a suitably prepared bath, from which, 
on closing the current, gold is precipitated on the cop- 
per. To remove the copper the double leaf of metal is 
immersed in a solution of chloride of iron, which loosens 
the copper completely, but leaves the gold leaf, which 
has a thickness of one ten-thousandth of a millitueter, 
untouched.—Die Mappe. 


Graphite as a Lubricant.—The use of graphite ax a 
lubricant is now recommended even by the organ of 
the Prussian steam boiler inspection society. An im- 
portant condition, however, is that the graphite must 
not only be free from all hard foreign bodies, such as 
quartz, but also be in the shape of flakes, which cling 
to the rough surface of the metal and fill up all irregu- 
larities left in the manufacturing. Such graphite, if 
used alone, is, according to recent experiments, three 
times as effective as the best mineral sperm oil, and in 
the case of simultaneous employment of a like quantity 
of lubricating oil, six times as efficacious. According 
to the Hannov. Gewerbeblatt, Prof. Kingsburg is said 
to have found that while heavy mineral oils showed a 
coefficient of friction of 0°14, the same volumes of oil 
with graphite had one of only 0°07. In the necessary 
Joceulent form, which is the product of a doubtless 
expensive chemical treatment, graphite is at present 
only placed upon the market from two places, viz., from 
Ceylon and from Ticonderoga, in the State of New 
York. 

Something New Regarding the Potato.—One would 
imagine that science could not furnish us with any- 
thing new in our daily foods, but it is a remarkable 
fact that our food potato has not been sufficiently 
examined from a scientific standpoint, while greater 
attention has been paid to the varieties of potatoes 
employed for industrial uses. 

The French chemist Balland has striven to fill this 
void in an essay presented to the Paris Academy of 
Sciences, divulging many interesting characteristics of 
the potato used for food. Aside from the skin, which 
only represents a small fraction of the total weight, the 
potato consists of three layers, well distinguishable 
with the naked eye if a thin slice is held against the 
light. Still more distinctly these three layers become 
visible if photographed with the Roertgen rays. The 
strata are of different thicknesses, which decrease 
toward the interior. The outermost layer contains 
comparatively the most starch, but less nitrogenous 
substances ; with the innermost layer the proportion 
is just the reverse. The middle layer has a mean com- 
position between the two others. The skin layer is 
the driest, while the inside marrow contains consider- 
ably more water. On an average a potato contains 
three-quarters of its weight of water, two-tenths of 
starch and one-fiftieth of nitrogenous matters. Bal- 
land has discovered the important fact that the food 
value of the potato is so much greater, the more nitro- 
genous substances it contains, and so much smaller, 
the richer it isin starch. In the best table potatoes 
the proportion between nitrogenous matters and starch 
attains three times as high a value as with the food 
potatoes of the lowest quality. Hence the value of a 
potato can be ascertained by a chemical analysis ; but 
it so happens that the food value of different varieties 
of potatoes can be judged according to their behavior 
when boiled. We all know that some potatoes swell 
up in hot water, cracking in certain places and even 
breaking apart, while others retain their original 


shape, even when well done. It was supposed, form- 


erly, that the cracking or breaking apart of potatoes 
was indicative of an especially large percentage of 
starch, the starch swelling up and breaking the skin 
According to the latest investigations this is erroneous, 
the percentage of albumen being responsible. If a 
potato is comparatively rich in this substance, it will 
keep its shape on boiling ; a cracking and falling apart 
indicates a deficiency of albumen. The potatoes con 
taining most albumen being the most nutritious, every- 
body can determine the worth of a potato by boiling 
it. The best varieties are those which do not fall 





apart, but remain whole, on cooking.—Staats Zeitung. 
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THE WASHINGTON, D. C., NAVY YARD. 

On the 25th of February, 1799, the United States Con- 
-ress appropriated $1,000,000 for the building of six 
ips of war of the largest size. The Navy Depart- 

nt having in mind the creation of a permanent navy 

aught, in the latter part of the same year, ground for 











. navy yards—at Portsmouth, N. H., Boston, Mass., 
ow York, N. Y., Philadelphia, Pa., Washington, D. 
and Norfolk, Va. The Washington yard is situated | 
the banks of the Eastern Branch of the Potomac | 
ver. It is now principally devoted to the manutfac- | 
re of ordnance. Only one ship was ever built in it, | 


ind no ships asa rale lie at its wharves and bulkheads. 


[he buildings were destroyed by fire on August 22, | 
‘N14, on the approach of the British, under General 
Ross. Two years later they were rebuilt and the yard 
once more was in ranning order. 


During the Civil War, ships were repaired and re- | 


fitted in the yard, and ordnance and ordnance stores 
were dealt with. By order of Secretary Whitney, 
dated April 14, 1886, the yard was transferred to the 
care of the Bureau of Ordnance. It now has a $2,000,000 
plant for manufacturing ordnance. 
considered the best equipped in this country, and per- 
haps in the world, 

The yard is entered through an archway which | 
passes through the marine barracks. This body of | 
naval troops, whose merits, discipline and services 
have so often been acknowledged and commented on, 
have one of their 
principal stations 
here. The first 
illustration shows 
their barracks as 
seen from within 
the yard. The 
wide avenue, like 
the rest of the 
thoroughfares in 
the yard, named 
after a _ distin- 
guished naval offi- 
cer, runs right 
through the yard 
almost to the 
river’s edge, ter- 
minating at the 
commandant’s of- 
fice. In the cut 
at the lower left 
hand corner of the 
first page of this 
issue, the com- 
mandant’s office is 
seen in the distan- 
ce at the extreme 
end of Dahlgren 
Avenue. More 
than thirty naval 
officers have sue- 
cessively been in 
command of the 
Washington Navy 
Yard. Rear Ad- 
miral Norton is 
now in charge, an 
officer of forty- 
seven years’ ser- 
vice, who entered 
Annapolis in 1851. 

A squad of the 
marines drilling forms the subject of one of the cuts. 
Great attention is being given to the arming of the 
corps. The most improved small caliber low trajec- 
tory rifle has been selected by the department for this 
service, 

Recurring to the first cut, a flag staff is seen rising in 
the center of the line of Dahlgren Avenue. The same 
flag staff is seen in the other view of the same avenue. 
Near its base hangs the well known yard bell. On 
this are sounded at half-hour intervals the ship’s bells, 
one bell to eight bells, in regular vautical fashion, for 
the twenty-four hours of each day. The bell is one of 
the minor though interesting features of the yard. 

As the visitor passes down Dahlgren Avenue he has 
the gun shops on his right, a small wooden stairway 
taking the visitor into the building. We have recently 
described in some detail the process adopted for manu- 
facturing guns, and have given, in former issues, sev- 
eral views taken in the gun shop. 

The gun shops are in charge of Commander Edwin 
C. Pendleton, whose portrait will be found on the 
front page. He entered the service on October 10, 
1863, received his commission as commander March 
21, 1897, and was assigned to duty as superintendent of 
the gun shop on May 31, 1897. He is an important 
factor in the present war, so much of his work having 
been devoted to the finishing of guns now in place on 
the ships in service in the present war. 

On this page we also give a view of the ammunition 
stores, in which are stowed away the powder, projec- 
tiles and cartridge cases for the guns. On the lower 
floor are seen 6-inch, 8-inch and 10-inch shells, the larger 


The gun shop is | 


| basis of one mile to each inch of diameter. 
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ones in the background. At the present day solid 
projectiles are not generally used for heavy ordnance. 

The utmost refinements in design, manufacture and 
composition of the steel are applied in the making of 
shells. A single armor-piercing shell for the 13-inch 
gun costs nearly $600. 

On the upper floor of the ordnance storage building 
are seen a number of rectangular boxes. Each of 
these contains ten cartridge cases for 4-inch and 5-inch 
guns. The cylindrical boxes standing on the floor are 
powder cases, such as used for large guns. They are 
made of copper with waterproof lids and joints. ‘The 
brown powder used in heavy guns is put into sacks, a 
couple of which are shown by the side of the cylindri- 
cal tanks. After they are filled the sacks of powder 
are kept in the tanks. 

The 13-inch gun is the largest size made for nava] 
use. Such a piece weighs 137,000 pounds and lacks one 
inch of being forty feet long. It discharges a projec- 
tile weighing 1,100 pounds, and its charge of brown 
powder weighs 550 pounds. Sach a shell will penetrate 
nearly two feet of steel at a distance of one mile from 
the gun. 

The extreme ranges of guns are estimated on a rough 
Thus the 


13-inch gun is credited with a range of thirteen miles. 
These extreme ranges are not likely to be used in prac- 
tice, so the statement of their length is rather in the 
nature of a concession to popular interest. 





ORDNANCE STORES-WASHINGTON D.C. NAVY YARD. 


The cylindrical powder tanks shown in the cut are 
for 10-inch gun charges, and are of special interest as 
being identical with those on the ‘ Maine.” Two 
hundred and fifty lb. of powder is required for a 
eharge for the 10-inch gun, and the 500 |b. projectile is 
capable of piercing about 16 inches of steel at a dis- 
tance of a mile. This is the type of gan which was on 
the “ Maine.” 

In old times when guns were abandoned they were 
rendered ‘useless either by driving a file or bard steel 
plug into the vent, or by inserting a plug far down into 
the bore. This plug was so constracted as to jam itself 
more firmly with every attempt to withdraw it. On 
abandoning guns of the present type, they can be dis- 
mantled by carrying off the breech mechanism. This 
it is reported was done in the case of the “ Maine.” 

The lower right hand cut shows the experimental 
model tank. In spite of all the refinements of modern 
mathematics, the designing of ship models is far from 
being an exact science. The abandonment of old theo- 
ries with regard to the preponderating influence of cer- 
tain factors in the production of fast models and the 
acceptance of the theory of skin-friction have undoubt- 
edly simplified the problem. But after all it remains to 
a considerable extent a matter of trial. 
a specified model cannot be predicted with certainty— 
the model has to be tried. 

Already very extensive trials of shapes of vessels 
have been made in various countries by the use of 
small models. These may be towed through still 
water and the force required to propel them may be 
determined by a dynamometer, or the models may be 











The results of’ 
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kept stationary in a stream of flowing water and the 
stress determined. ‘To observe the action on the water 
of the passage of the vessel, threads held at one end 
and immersed in the water near the model take a posi 
tion coincident with the direction of the currents due 
to the motion of the model, and show the deflection of 
the water. The threads act like long flags or streamers 
in a breeze. 

The models have been variously made. Paraffin 
wax has been one of the favorite materials. It can be 
cast of the desired shape and can be modified by cat 
ting down or building up until the best shape is ex 
perimentally determined. 

The establishment of a model testing tank is under 
the charge of the Bureau of Construction ; it indicates 
a return to a certain extent to the original functions of 
the yard. ' 

The illustration shows in the foreground the end of 
the tank from which the modeis are to be started. The 
tank is built of concrete and is 470 feet long. The 
water is to be spanned by a moving bridge run 
ning on a railroad the length of the tank. The models 
will be towed through the water from the bridge, the 
towing mechanisin operated by electricity. 
Dynamometers will indicate the pull required to draw 
the models along at speeds accurately regulated and 
measured by the apparatus. A building 500 feet long 
and 50 feet wide is to cover the tank. Perfect quies 
cence of air and water are thus to be insured. From 
data ascertained 
with models, per 
haps 15 or 20 feet 














being 


long, operated at 


£, 
siow speed, data 
for full sized high 
speed vessels way 
be deduced. 

The tank has to 
have a relatively 
large depth 
width to prevent 
the waves 
ated by the mo 
tion of the models 
from interfering 
with the results 
An actual 
generates Waves 
under al condi 
tions of motion 


and 


ver P. 
gener 


ship 


and depth of wa 
ter, but their ef- 
fect on her pro- 


gress is greatly 
dependent on the 
body of water in 
which she moves. 
In shallow water 
the 
modified by the 
bottom 
vessel goes slower. 
in a high 
ship of large size 
very deep water 


waves are 
and the 


speed 


is required to en 
able her to devel 
op her full speed. 
The relatively 
slow speed of the 
models in the 
model tank will eliminate this influence, as the wave 
factor will be diminished in relative iinportanece by the 
slow motion. 

The tank was designed by Nava! Constructor D. W 
Taylor, who is superintendent of its constructicn also 
It will supply data much needed in the present time, 
when high speed is so important a quality in ships of 
war. 

—________-+@+e —-—__—- 


To Watch Plants Grow. 

To observe plants growing under the microscope, The 
American Monthly Mieroscopicai Journal says: ‘‘ Pro 
cure a little collomia seed. Take one of the seeds and 
with a razor cut off a very tiny slice, place it on a slide, 
cover with a cover glass and place under the micro 
scope. The instrument must ve in a vertical position 
When it is well focused and lighted, moisten it with a 
drop of water. The seed will absorb the moisture and 
throw out a very large number of spiral fibers, giving 
the appearance of veritable germination. Beginners 
will find it easier if one applies the moisture while the 
other looks through the instrument.” 


> EE 
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A cuRIOUS accident was reported from Dayton, O0., re 
cently, in which water caused a fire. The Craig-Rey- 
nolds shops in North Dayton were flooded with ten 
feet of water, which reached some packages of carbide 
of calcium. This formed acetvlene gas, causing several! 
explosions and a fierce blaze. The fire department 
had to fight the flames from boats. The damage was 
$10,000, 
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RECEIVING SHIP “ VERMONT.” 
At the end of the official lista of the vessels of the 
will be found a table with the 





United States navy 
heading ‘Wooden sailing vessels, unfit for sea ser- 
vice,” It inelades the names and particulars of some 


half dozen veterans—relics of the days of sail power 
and the smoothbore--the most youthful of which, the 
* Dale,” built in 1889, is in its sixtieth year, and the 
oldest, the glorious oid 
ed the second century of its eventful career. Two of 
the ships, the ‘‘ New Hampshire” and the “ Vermont,” 
They left the cradle in the year 1818 and 
in their eighty-first year. 
far the largest vessels on the list, having a displacement 
of 4,150 tons, or nearly doubie that of the ‘‘ Constitu- 


are twins 


are, therefore 


tion,” whose displacement.is 2,200 tons. 

tioned at New York, the *‘ New Hampshire” near the | 
Twenty-third Street ferry 

“ Vermont” at the Brooklyn Navy Yard, the former be- 


ing used by the 


duty as a receiving ship 
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stretch of the topmast intervened between the single 
topsail yard and the main yard, and the huge single sail 
forms a conspicuous feature in the representations of 
a line-of-battle ship of those days. 

The stumps of the fore, main and mizzen masts are 
still standing in the “ Vermont” and the tops of them 
may be seen protruding above the roof at the base of 
the flag staffs. The captains of those days sailed their 





Constitution ” (1797), has enter-| ships hard and were wont to carry a heavy press of 
| sail when it was blowing “ great guns.” Standing and 


running gear, masts and yards had to be stout in pro- 
portion ; and if the stump of the main mast is any 


They are by | criterion, the ‘‘ Vermont” mast have been nobly spar- 
| 
red. 


The mast is over 4 feet in diameter and is built 
up of a central stick 3 feet in diameter, reinforced by 


Both are sta- | four vertical stiffening pieces 4 inches thick by 16 inches 


wide, evenly spaced around the core and firmly held in 


on the East River, and the| place by shrinking on \-inch by 5-inch iron bands. 


On entering the between-decks one is impressed with 


State naval militia and the latter doing | the wonderful strength and solidity of the construction, 


an impression which is confirmed by the fact that the 


The © Vermont” was a first-class line-of-battle ship of | frame of the ship is built of live oak and the decks and 
the type in voguein the early years of this century, and | planking of the best yellow pine, the vessel being cop- 
by comparing her hull, with its lofty topsides, with a| per fastened throughout. The ribs and deck beams 
modern battieship like the ‘‘Indiana,” we get an impres-| are of bulky dimensions, the latter in the spar deck be- 
sive idea of the vast changes which have been wrought | ing 10 by 14 inches and still heavier in the lower decks. 
by the introdeetion of steam into the navy. If a visi-| The sides are fully 2 feet thick and they are strength- 
tor should chance to be at the Brooklyn Navy Yard) ened and stiffened in ail directions by stout copper 
when one of the iatest steel warships is lying with-' clinched oak knees. The decks and walls are, indeed, 


in a stone's 


‘ 
1ts 


throw of 
wooden proto 
type, he 
find it difieult 
that 


will 


t) reaiuze 
such ships as 
the “Indiana,” 
the ‘New 
York the 


“San Francis 


or 


co” nave been 
eve ived out of 
the 
hulk 


now d es duty 


clumsy old 
vhieh 
the receiv 
ing ship of the 
yard 

If the reader 
would recon 
struet tne 
** Vermont” in 
mind and 


recall her as 


his 

she appeared 
in the days of 
her he 
must first strip 


glory 


off the unsight 


ly roof and the 


upper tier of 
windows and 
side walls. 
These have 
been added to 
provide a cov 


deck for ie eh ANd J 


mS 


ered 
exercise and in 
struction, and 
they formed no 
part of the ship 
as first built. 
The line of the 
original balwarks can be seen starting at the top of the 
figurehead and ruining clear to the stern. 
feet below this line is the spar deck, or upper deck, as 
it is soreetimes calied. Like the other three decks of 
the ship it is flush throughout, the forward part of it 
in the bows being known forecastle, the after 
astern of the being the quarter 
Above the quarter deck was a raised deck called 


as the 
part tn izzenmast, 
deck 
the poop, sacred to the admiral, captain and chief ex- 
ecutive officers of theship. Beneath the spar deck is the 
upper grupo 
gun deck and the berth deck. The spar deck and the 
two gun decks are pierced by square portholes, as 
shown in the engraving, and from each of these pro- 
truded. one of the many guns with which the “ Ver- 
mont” fairly bristled. Judging by the number of port 
holes, she must have carried about 100 guns, and these 
would range from the !2-pounders up to the 82-pound- 
ra, all, of course, being smoothbores. 

Although the dismantled hull of the “*‘ Vermont” 
sppears clamsy and devoid of any lines of beauty, 
when she was fully rigged in all the glory of her long 
yards and lofty masts she must have been an imposing 
A great three-decker like this was masted 
and sparred on a scale that is never seen in our mer- 
chant it was no uncommon thing for the 
main yard to be from 100 to 180 feet in length, and the 
topseai) and topgallant yards were in proportion. In 
those days the sail maker and rigger knew nothing of 
the convenience of upper and lower topsails—the whole 


spectacle 


iparine 


THE OLD THREE-DECKER LINE-OF-BATTLE 


About six | 


deck, and below this again are the lower | transferred from one ship to another. 
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Curiosities of Filtration, 

In Sir E. Frankland’s annual report on metropolitan 
water just published by the local government board 
some very curious details may be found in regard to 
the results of the filtration to which London water is 
subjected, all of which tend to support the statements 
recently made by the London Hospital as to the ex- 
treme variability of the filtered product. Take, for 
example, the West Middlesex, which month after 
month supplies its customers with water of a high de 
gree of purity, containing on one occasion Only four 
microbes per cubic centimeter and on another appear- 
ing to be absolutely sterile. Of what advantage, how- 
ever, is this if, on another oceasion, the number mounts 
up to 120, and on still another to 576 microbes per cubic 
centimeter? Something happened in the month of 
June to nearly all the filters. 

‘Of the five companies drawing from the Thames, 
all except the Southwark were smitten with this mi- 
crobial epidemic in June, and even the Southwark 
had got it on the 2d of the following month. Of the 
two companies drawing from the Lee, the New River 
alone escaped.” So serious was the condition that, 
from the tables given to show the reduction of micro- 
organisms by filtration alone, we find that in one case 
66°3 per cent of the microbes passed the filters. 

Lest, however, we should be tempted to cast our- 
selves upon Providence in these matters, and think 
that this ‘‘ microbial epidemic” was some widespread 

fatality that 
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complement, 1000 men ; built, 1818. 


extraordinarily heavy, and when we remember that a 
bundred guns, worked by a thousand brawny tars, were 
wont to roar out their broadsides by the hour, and 
that this was liable to be accompanied by the crashing 
and rending hail of twice one hundred round shots of 
the enemy, it can be understood that the work is none 
too strong. 

The “ Vermont” in her present capacity as receiving 
ship serves as the temporary home of crews whose 
ships have gone out of commission or who are being 
The length of a 
seaman’s stay varies from one night to a week or more. 
The deck beams on all decks are provided with ham- 
mock hooks. and there is berthing space for a thousand 
men. The berth deck is used as a mess room. There 
are 32 tables, each seating 16 men. 

During the present war the “ Vermont” is doing 
duty also as an enlisting station. The reernits are ex- 
ercised in the “setting up” drill and each man is pro- 
vided with his fall outfit, including bag, hammock, 
clothes and all the etcetera (not very numerous) which 
are indispensable to the modern Jack Tar. 
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Tus Surgeon-General of the Army has placed with 
certain instrument makers of New York City large 
orders for capital and minor operating cases and other 
apparatus. One firm received an order for 950 probes 
and 500 field tourniquets. Adhesive plaster has been 
ordered upto nearly 4,000 yards, and 2,000 spools of 
antiseptic ligatures. 





SHIP “VERMONT,” NOW RECEIVING SHIP AT THE BROOKLYN NAVY YARD. 
Length between perpendiculars, 19644 feet; beam, 58 feet ; draught, 254¢ feet ; displacement, 4,150 tons ; speed, 10 knots ; original 





no company 
could escape 
from, it is 
worth while to 
look further 
into the mat- 
ter, when we 
find that where 
separate filter 
beds were 
separately ex- 
amined, as we 
have main- 
tained ought 
always to be 
done, a very 
great differ- 
ence was de- 
monstrated in 
their activity. 

While one of 
the Grand 
Junction filters 
was passing 
sixteen and an- 
other fifty-six 
microbes per 
ecubie centi- 
meter, another 
was passing 
1,080! What 
this has to do 
with the con- 
struction of the 
filters and 
what can be 
done to im- 
prove them is 
another mat- 
ter ; but Sir E. 
Frankland 
seems to be on 
the right track 
when he draws attention to “ the enormous advantage 
of fine sand in securing efficient filtration.” Some com- 
panies go to the trouble of using much finer sand than 
others with apparently good results. ‘‘ Thus: 1°8 feet 
of the fine sand of the New River Company and 2°75 
feet of that of the West Middlesex Company are respec- 
tively more than twice as efficient as 4 feet of the coarser 
material used by the Chelsea Company.” 


—— 
oo 


The Marking of Imported Goods Bearing 
Registered Trademarks, 

The Assistant Secretary of the Department of the 
Treasury has just issued a circular to collectors of cus- 
toms by which the Department Cireular of February 
14, 1898 (synopsis 18963), has been modified in accord- 
ance with the advice of the Solicitor of the Treasury 
so as to allow the importation of articles stamped with 
a registered trademark, although such trademark 
may consist in part of the name of a city, county, or 
State in this country, provided that such trademark 
shall have been duly registered prior to the date of 
this circular, which is April 8, 1898, and that the evi- 
dence of such registry shall have been duly filed in 
the treasury department. In such cases, however, 
the words “‘made in Germany” (or other country of 
production) must appear on the same surface with it 
and in elose proximity to the said trademark. The 
address of an importer or dealer in this country who is 
not a manufacturer may likewise appear under the 
above named conditions. 





—_ 
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COMPETITION OF SHEPHERDS’ DOGS AT 
ANGERVILLE. 


A strong, cool breeze was blowing that made all the bolts, the course can be made flat or almost verticai, 


flags wave and the canvas of the tribunes flap. The 


The question of the improvement of the French shep- | weather was splendid and the sun hot. 
The competition began. In the stock fold there was a | if used for out-door racing in winter time. by a cireula- 
tiative of M. Emmanuel Boulet, founder and presi-| large flock of sheep to be used for the occasion. Each 


-d's dog was raised two years ago, and, thanks to the 








BEAUCE DOG. 


dent of the French Shepherds’ Dog Club, was made the 
order of the day. M. Boulet saw himself at once 
seconded by the sympathy of the minister of agricul- 
ture and supported by the entire agricultural press. 

The club now has numerous adherents, and it is with 
pride that the shepherds and drovers say to you : ‘“ We 
are members of the club.” 

The dogs that are so useful for guarding and driving 
flocks were soon submitted to competition, not only 





IMPROPER MANNER OF TURNING ASIDE A SHEEP. 


from the standpoint of breed and beauty, but also on 
the ground in the form of special tests. 

The first races, if we may so express ourselves, took 
nlaece with success in the vicinity of Chartres, last year. 
The result obtained led the club to organize the An- 
gerville races, which were ran on Sunday, May 30. In 
this land of Beauce, with its immense plains, shep- 
herd’s dogs are numerous, and the drovers also have 
their contingent of very stylish animals. 

The train took us at ten minutes to nine to the An- 
gerville station, where the Orphie Society of the place 
came with great pomp to meet M. Menault, inspector 
general of agriculture and mayor of Angerville, sur- 
rounded by the organizers of the contest, Messrs. Bou- 
let, Tisserand, Sevrette, Bodmer, Masson and others. 

In front of the mayor’s office there was a drawing of 
numbers by lot, and the number of each dog was car- 
ried by the shepherd upon an armlet. 

The animals presented were judged from the view 
point of beauty of breed, and then everyone went to 
breakfast. At half-past twelve 
a start was made from the may- 
or’s office for the field of tests, 
two gendarmes, on horseback. 
heading the procession, followed 
by musie with a banner at the 
head. Behind came the specta- 
tors and the contestants and the 
dogs, held by a leash by their 
masters. The plan of the track 
will give the aspect of the com- 
petition better than words. 

The path to be taken by the 
sheep was indicated upon the 
plain only by two furrows made 
by a plow and staked out by 
small poles here and there, pro- 
vided with a tricolored pendant. 


1. Sheep Fold. 3, Starting Platform. 
K, public tribunal; A BC D, lines of shrubs. 











Narrow passage 
between two 45) 
hardles. 





shepherd was to drive a flock of fifteen sheep from 
point 1 to point 6, without the dogs allowing the ani- 
mals to stray from the road between the two furrows. 
The tloeck had to surmount obstacles, ascend embank- 
ments, redescend into ditches and pass between hedges 
that formed a narrow passage; and alli this in close 
groups without any of them separating. 

Incidents were not wanting. Out of the thirty-two 
dogs registered, very few led their sheep from one fold 
to the other without a hitch. Gallops in disorder 
across the field and between the legs of the spectators 
made the public merry. More than one shepherd, tired 
of the obstinate resistance of the sheep to obstacles, 
seized the leader of the flock from the lot, and, holding 
him firmly by the nape, dragged him over the embank- 
ment and thus made himself followed by the band of 
imbeciles. We more than once saw the history of 
Panurge renewed during the course of these tests. 

The good dogs were the ones which, not becoming 
enervated, led their animals judiciously. They took a 
little more time for the operation, but prevented dis- 
order in the ranks. 

The good shepherd's dog should not seize the sheep 
by the ramp, where a wound by his fangs might spoil 
a leg of mutton, the essential part in butchery, but 
rather by the nape. 

After the tests in driving, the sheep were placed in 


hurdles, for the competition in placing and separation 
of lots.—L’ Illustration. 
0 
An Adjustable Bicycle BRacing Track. 

A resident of Newburg, N. Y., has devised what 
he styles an adjustable track. Portable would prob- 
ably be a better word. It is composed of metal and 
wood, and bas an arrangement for regulating the pitch 
of the banking to suit the speed requirements of the 
track. By means of the tightening or loosening of 
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as may be desired. 
number of steam pipes run around the course, so that 


4. Platform at the Finish. 6, Receiving Fold. 











In addition to this advantage, a 


tion of steam or hot water all of the snow and ice on 





BRIE DOG. 


the track can be melted, and the track kept clear 
Furthermore, the track can be taken down and put 
up whenever desired, and the same grounds can be 
used for other purposes. 

The construction of the track is described as follows, 
says The Evening Post. The metal plates are first 
placed upon the ground, extending across the course 
of the track. These plates act as sills for carrying the 
weight of the track, and are placed at distaneos apart 
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along the course of the track equal to the length o, 
the plates of which the sections are composed. These 
plates are formed with holes in their centers or notches 
extending from the edge to the center. The notches 
receive the vertical posts, which support the cross- 
timbers carrying the track. These posts have screw 
bolts, and can be adjusted so as to support the cross- 
timbers at greater or less elevation, and when neces- 
sary to raise one end further above the sill than the 
other. This form of construction makes it possible to 
place the sill upon sloping ground, and by properly 
adjusting the nuts upon the posts making the cross- 
timbers level. Also, in cases where it is necessary, the 
outer edge or banking of the tracks may be elevated 
on curves. Each post is driven into the ground, mak 
ing the track secure, and the plates which form the 
track have their edges bent upward and inward, form 
ing a recess upon each side. The edge of the plate is 
again bent outwardly, forming an outer recess, within 
which is placed the steam-pipe. 
Within the recess which is in- 
side the trough formed by the 
upturned edges of the piates, 
vertical braces are placed at suit- 
able intervals. This serves to 
stiffen the verticai portion of 
the plate and makes the track 
stronger than it otherwise would 
be. Provisions have been made 
for locking the devices at each 
end of the plates which are fast- 
ened to the cross-timbers. Upon 
the side of the cross-timbers are 
fixed two offset plates. The 
ends of these are slightly sepa- 
rated, and behind the offset per- 
tions form a recess receiving an- 
other plate. 
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ENGLISH ENGINEER'S ANALYSIS OF SQUADRONS OF 
SPAIN AND UNITED STATES. 

The London Engioeer is responsible for the com- 
parison between the Spanish and United States navies 
published herewith. 

** As the effective components of the two squadrons 
now facing one another in West Indian waters are con- 








siderably wodified by the completion and purchase of 
additional vessels, their relative forces have been cor- 
respoadingly changed simee we last described them. 
The aevompanying diagrams denote precisely the ex- 
isting condition of the two groups of battleships, ar- 


mored cruisers, and protected vessels which are of re- 
bem assumed that they—and not the 
older ships-—will occupy the van of the fighting line in 
the event of war being declared. The diagrams, there- 


cent type, it 


fore, are illustrative of these types alone, and are 
framed »pon the displacement, indicated horse power, 
weight of metal thrown, energy of fire, extent of arma- 
ment, and relative speeds of twenty-five vessels, six- 
teen of them being Spanish and nine from the United 
States. America has other ships available, but so has 
Spain, and a more useful cowparison ean be drawn by 
adhering to the more important ships. 

The totais of displacement, indicated horse power, 
extent of armament, combined weight and energy of 
projectiles thrown in one minute's fire, together with | 


the average speeds of the vessels contained in the two 
respective fleets, are shown comparatively on the dia-' 


UNITED STATES. 





Displacement, 72,069 tons. 


SPAIN. 





Indicated H. P., 128,211. 


Scientific American. 


rather exceeds that of the ships of Spain; also that the 
guns are more in number. Here, however, any fancied 
superiority in the average qualities of the vessels com- 
posing the two groupsends. We have carefully ana- 
lyzed the conditions as regards efficiency of fire, and 
separated the various types of quick-firing guns from 
those of ordinary character which happen to have the 
same ealiber. The result of investigation, however, 
proves that, though the number of separate pieces of 
ordnance carried in the Spanish ships is less than that 
contained in the American squadron, the weight of 
metal thrown and the fire energy developed is far 











Average speed, 19°63 knots. 
One revolution = 


greater; the weight of projectiles fired usefully in one 
minute being 40,811 Ib., or practically 20 tons, against 
only 37,808 lb.; while the fire energy is 1,529,516 foot-tons, 
against only 1,120,323 foot-tons as capable of being de- 
livered by the ships of the United States. These are 
significant facts. The main factor in the product of 
gun power on the Spanish vessels is the output of en- 
ergy created by the 47 quick-firing guns of 5°5-inch 
caliber; just as in our own squadron in Chinese wa- 
ters, the chief element of gun power is derived from 
the 6-inch-quick-firing gun. 

We ourselves, when visiting an important United 
States cruiser, took the opportunity of pointing out to 
the gunnery officer the unwisdom of mounting the old- 
fashioned 6-inch ordinary breech-loading gun in a 
brand new up-to-date ship of 22 knots speed. It isa 
fact, nevertheless, that out of thirty 6-inch guns ear- 
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Cuba and Porto Rico run out, she must depend upon 
colliers which can ran into and from blockaded ports - 
and the United States armed mercantile cruisers 
should be able to render this a very perilous little 
game. 

A great deal, too, depends upon the man behind the 
gun. The 3,000 Swedish sailors who are to form part 
of the complement of the United States vessels might 
be excellent waterial if fighting in defense of their 
own hearths and homes; but naval warfare of t}), 
present day is no pastime—it is a grim and ghasi|, 
reality, swiftly exeeuted, and no hirelings of an alien 
state are likely to come well out of such a terrible 
ordeal. In point of fact, we do not believe that the 
Yankees thoroughly understand the spirit of mischief 
that they seem so determined to evoke.” 


—_ 





ANALYSIS OF SPANISH AND UNITED STATES 
SQUADRONS-A REPLY. 

We feel compelled to criticise an article which appear- 
ed in The Engineer of April 15, and is reproduced 
on this page, on the subject of the American and 
Spanish navies. The writer attempts to prove that 
the Spanish fleets in the Atlantic have a positive ad- 
vantage over those of this country in every point of 
comparison save two. He professes to select from each 
navy the ships whieh would be available in West In- 
dian waters to “occupy the van of the fighting line.” 





UNITED STATES. 


Of these he finds sixteen in the Spanish navy and 


Metal Thrown and Fire Energy: 
37,808 ib. 
per 


1,120,323 Foot-tons 
Minute. 























Metal Thrown and Fire Energy: 
40,811 1b, 1,529,516 Foot-tons 
per Minute. 














" jas 
Armament, 248 guns. 


25 knots. 


Indicated H. P., 144,058. 





Average speed, 23°67 knots. 
One revolution = 25 knots. 
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gram: so they need not be repeated in the text. But 


these totals are most instruetive. It will be observed 


that the displacement ef the United States vessels 

United States. Kootsa. Displacoment. i.H.P. Guns 
Indiana 13°5 9,738 

Manaachucetts 42 } 10,288. { 10,403 42 
iows 16°} 11,410 ll, 44 
Brooklyn 21°9 9,250 18,769 3% 
New York 21 8,200 17,401 30 
Columbia 22°8 7,475 21,500 ... 2 
Minneapoli» 23 7,475 21,500 .. 27 
San Francisct 20°2 4,083 10,400 .. @ 
New Orleans » 3.600 7,500 P| 


The United States vessels are arranged in three groups: Battleships, 
srmore) crulkers and protected cruisers. 


Spain Knots, Displacement. 1.H.P. Guna. 
A. Oquendo Dw 7000 13,000 2 
I, Maria Toresa 2°25... 7000 ... 13,758 |. 28 
Vizcaya 21 7000 13,000 .. 28 
Cristobal Colon 2» 6840 14,000 38 
Kmp. Carlos V. » 9235 18,500 | 20 
Pelayo 16 9900 6,000 | 19 
Alfonso XIII. 2 6000 11,000 22 
Lepanto 20 4826 12,000 . 2 
Avcaz ~*~ 400 8 F 
Furor DB 300 000 id $ 
Oxado 30 400. 8000 . 6 
Flaton 30 40... 800 . 6 

error 2 .. 6,000... 6 
Ariete 61. 97 1,600 4 
Aor 4 | 108 1600 4 
tayo 25 97 1,600 : 4 


Spanish veesele iu four groupe: Armored and protected cruisers, de- 


evoyers and torpedo boats 


ried in the United States ships now under consideration, 
only six are quick-firing. There is an important differ- 
enee, too, as regards speed and handiness in favor of 
the Spanish vessels, the average rate of her ships be- 
ing 23°67 knots per hour, against an average of 19°63 as 
ruling in those of the United States. This degradation 
in the average is due to the comparatively slow steam-4 
ing of the three battleships. It is difficult to see where 
the usefulness of these heavily armed floating citadels 
comes in except to capture and sink the ‘*Pelayo.” The 
main factors of projectile weight and fire energy which 
the American squadron possesses are due to the slow-fir- 
ing 13-inch and 8-inch guns of these battleships. Yet 
there is small chance of their ever catching a glimpse 
of the swift, handy armored cruisers of the ** Vizcaya” 
type, and still less chance of getting an effective shot 
atthem. Were these weapons the rapid-firing 8-inch 
guns recently perfected by the Elswick firm, and 
which—we are delighted to say—are to be mounted in 
our cruisers of the ‘‘ Diadem” type, it would be quite 
another story. But they are not, and we fear that the 
United Sta‘ es may find that their obstinate determina- 
tion to arm their new vessels with guns which are the 
creation of their own genius has landed them ina di- 
lemma at this juncture. Spain has wisely copied and 
purchased some of the best guns of all nations, inelud- 
ing the productions of Krupp and Schneider-Canet, 
and she is, relatively, in a better position now as re- 
gards the armament of her recent vessels than the 
United States. 

The great difieulty for Spain will, of course, be 
centered in the fact that she fights from a base niore 
than 3,000 miles away. When the coal supplies in 











only nine in that of the United States, and working 
on this basis he figures out that Spain could silence 
our fleets by superior gun-fire and outmaneuver them 
by superior speed. 

By way of showing the unfairness of the comparison in 
detail, as well as in its comparison of totals, we have 
drawn up the tables on the next page, basing our selec- 
tion of American ships upon the principle laid down 
by our contemporary, viz., that the ships must be up to 
date and capable of operating in our first line of de- 
fense. It will be seen at a glance that the whole com- 
parison is mischievous and misleading. 

In the first place, ‘he United States is credited with 
nine instead of twenty-seven ships, or just one-third of 
the ships that are actually engaged in or available for 
the West Indian waters. Two of the ships omitted are 
battleships, one the ‘* Oregon,” of over 10,000 tons dis- 
placement and about 17 knots speed, carrying a heav- 
ier armor-piercing arma:nent than any ship inthe 
world to-day; the other the ‘* Texas,” of nearly 18-knots 
speed, and armed with 12-inch guns, a ship presenting 
the most stable gun platform of any vessel in our navy. 

Even after excluding eighteen out of the twenty- 
seven ships which on The Engineer's basis of calcula- 
tion should have been enumerated, our contemporary 
finds that the United States ships have the larger total 
displacement, 72,069 tons against 58,903 tons ; but the 
writer proceeds to discount this superiority by proving 
that our fleet is relatively cumbersome and slow. This 
he does by throwing in the speed of the eight Spanish 
torpedo boats in striking an average speed for '! 
whole fleet, by which maneuver he reaches an avers. 
speed of 28°67 knots for the Spanish fighting line. 
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., order to render the comparison strongly favorable 
spain and keep down our average speed, not a sin- 
‘orpedo boat is credited to the United States, al- 
ugh we have eight of these craft actually employed 
Cuban waters. 
javing worked out a disadvantage in speed against 
> navy, The Engineer proceeds to prove that ingun- 
» we are hopelessly outelassed. ‘This it does by mak- 
-the false assamption that we have no, or practi- 
cally no, heavy rapid-fire guns in our navy, and on this 
_.--unption, coupled with the fact that the Spanish 


ships are well sapplied with rapid-fire gans, he figures pai 
ont a total energy of gun-fire of over 1,500,000 foot-tons n 


Spain as against 1,120,323 foot-tons for the United 
-tates. In order to make this grossly erroneous show- 
iv, The Engineer has evidently not only failed to credit 
. with the 42 rapid-fire guns carried on the ships given 
. its table, but it has entirely left out of the table the 


var cruisers “ Cincinnati,” ‘‘ Montgomery,” ‘ Marble- _ 


ead ” and “ Detroit,” which carry forty rapid-fire guns 
{ 5-inch ealiber as well as heavy secondary rapid-fire 
,atteries. These four ships are as much entitled to ve 
included in the comparison as are the protected 
-ruisers Alphonso XIII. and the Lepanto. The fiction 
‘hat our ships do not carry rapid-fire batteries is an 
old one with The Engineer, and, judging from the per- 
.istence with which it reappears, it is as popular as it is 
ibiding. 
Another curious fiction which is constantly cropping 


out is the idea that the United States monitors are not | Eticsson 


available in the fighting line. If our contemporary 
could be present ia the preliminary skirmishes of the 
war, it would find that our monitors are very much 
alive, one of them having steamed into Matanzas Har- 
bor and dropped 12-inch shells with precision into a 
battery which failed even to get her range; and an- 
other, also engaged in the blockade of the island, hav- 
ing chased and caught a 4,000-ton English-built liner 
that was endeavoring to run the blockade. 

Our modern monitors are not to be confounded with 
their earlier prototypes. They carry complete Harvey 
steel belts, 9 to 14 inehes thick, 11 toi4inch Harvey 
steel barbettes and turrets and 10 and 12-inch modern 
high power rifles. It may surprise our contemporary 
to learn that even on the monitors are to be found bat- 
teries of 4-inch rapid-fire guns. They havemoved with 
the fleets in all the operations of the war, and any Span- 
ish fleet that hopes to raise the blockade will have to do 
so after penetrating the Harveyized turrets and resist- 
ing the 10 and 12-inch guns of our coast defense moni- 
tors. 

In drawing up our comparative table of the fleets we 
have followed the only fair and logical course and sepa- 
rated the ships into classes. Any other comparison is 
entirely misleading, as in the case of the average speed 
shown in the table of the article referred to, in which the 
































BATTLESHIPS. 

Speed. | Pisplece-| 1 HP. |Guns 

I annititinanecovsiahescdibudibhas 165 738 
Massachusetts 16°2 ines sae 4 
ONEGON 0 eesesvsnenncessnsseeeecs 168 10.38 Mn 2 
saree a ete Tagen be 8 b-4 

MONITORS. 
a chil alk Bia 124 | 6000 | 3700 | 20 
nin Wi icvestseenceicke.. 105 | 399 | 1600 | 14 
ery 10°5 3,990 1,486 10 
| ovata: 905 amebens 105 | 3,990 1,600 | 12 
CRUISERS. 
ris 29 | 9250 | 1970 | «0 
New York. Ca Y ae AE 21 ‘0 S300 tant se 
Mee Tee | BS 
Dn tldns sks wid coedbtbebss 195 4,098 9.913 22 
New Orleams......... ....... ......, 210 | 36 | 7.500 | 94 
Mate 0 chee tess .ctc 1990 | 3213 | 10000 | a3 
SEER RR 91 2,089 5,580 20 
Marblehead 184 | gen9 | 5451 | 20 
SOG... :c.c> Gcamteamutenines 187 | 2089 | 5.227 | 90 
TORPEDO BOATS 
Porter.. 26 190 

TBORS ..... occecgulliiebetbhsseses co 285 190 ti ; 
SIDED... .<.osccseulelbanenatiae. os 245 142 | 2000 | 38 
BD nc ccchatedibdiens adaiamnas ae 245 142 2,000 3 
WOUREIOW. .. cccacees-<occanistliiicers- 245 142 | 2000 | 3 
agin... .. -idlenieeeninkert aden vo | 5 108 1-80 3 
SUUEIIIS ccnsniscnncdinsSvcewe - kul. A Da 105 170 | 3 




















are allowed to pull the average speed of the whole fleet 
(58,903 tons) up to 23°67 knots an hour. In battleships 
we have five times the displacement, higher average 
speed, ten times the number of guns, and nearly four 
times the energy of gun-fire. In eruisers we have over 
2,000 tons more displacement, slightly higher average 
speed, 40 per cent more guns, and over 180,000 foot-tons 
greater energy of gun-fire. It is only in torpedo boats 
that Spain is stronger, having double the displacement, 
21¢ knots greater average speed, more and heavier 
guns, and seven or eight times the energy of gun-fire. 
The greatly superior gun-fire of the torpedo boats is 
due to the fact that most of t’ .»m are torpedo boat de- 
stroyers, and carry heavy batteries for the express pur- 
pose of sinking the enemy’s torpedo boats. 

Spain has absolutely nothing to oppose to our moni- 
tors, and if she wishes to release her beleaguered army, 
she must meet and break through a line of battle 
which will include these powerful ships. 

There is another line of comparison which has been left 
out of The Engineer’s article. We refer to the question 
of armor, as important an element as any in the whole 
comparison. ‘Here, as the writer of the article must 
know only too well, the United States ships have 





of the armor is better. The heavy 10, 12 and 13-inch 
guns of our ships are protected from the water line 


.| to the roof of the turrets with a continuous wall of 


from 12 to 18 inches of Harvey steel. Ail the Span 
ish ships, even including the “Pelayo,” have the 
fatal defect—so eloquently descanted upon by The 
Engineer at other times, but curiously ignored in the 
present comparison—that there is a space of 8 or 10 feet 
between the belt and the base of the barbettes which 
is absolutely without armor protection. This means 
that the searching fire of our rapid-fire guns will cut 
away the supporting framework below the barbettes, 
and tumble guns, turning gear and barbettes into the 
hold of the vessel. One well placed shell from our 
larger guns will do the same thing. 

But what of the armor itself? Our ships carry our 
own Harvey steel,a make of armor for which the 
British Admiralty abandoned the old fashioned, faalty 
“compound ” armor in a veritable panic when the su- 
perior exce)lence of the American product was proved 
afew years ago. If we mistake not, the building of 
ships in Spain was inaugurated under English super 
vision ata time when “compound” armor was consid 
ered the best. The keels of the armored cruisers were 
laid when these old ideas were prevalent, and it is pro- 
bable that it is compound armor that clothes the 
Spanish cruisers to-day. If so,when our gunners begin 
to place 13-inch shells against the belts anc barbettes 
ofthe enemy, they will see the steel face crack and 
fly from its backing in the same lively fashion that it 
did when we tested an English compound plate against 
our own Harveyized armor a few years ago. The Engi 
neer shared the consternation which seized the British 
authorities at the time when the superiority of the 
Harveyized plate was shown, and it will appreciate the 
force of the suggestion as applied to the comparison «| 
the American and Spanish ships. 

In concluding our comparison, we draw attention to 
the last and most ridiculous fiction of the many with 
which The Engineer has regaled its readers in this 
article. We refer to the suggestion that the Ameri- 
ean navy is largely manned by foreigners, who will not 
fight with any zeal for the flag under which they sail. 
In the first place, the proportion of foreigners is ex- 
ceedingly small, and, in the recent enlistments, the ad- 
ditions have been entirely native born. Even in the 
case of the small minority of foreign-born men-of- 
war’s men there is an enthusiasm for the adopted coun- 
try which is the natural outcome of the better pay, bet 
ter food, more humane treatment, and general tone of 
self-respect which falls to the lot or characterizes the 
bearing of the boys in our navy. 

In referring to the accompanying tables, it should 
be borne in mind that only such vessels have been 
included as are actually in commission and available 
for engagement, if necessary, in or near the waters of 




























































































































































































































































































torpedo boats, whose total displacement is only 2000 tons, | a vast superiority. In the first place, the disposition | the Gulf and West Indies. 
Tyre or Sarr. DISPLACEMENT IN Tons. NoumBer or Guys. Enercy or GuN-Pime iN Foot-rons. [Average Srezp iw Kwors rer Hove 
Unrrep States. SParn. Unrrep Srares. Sprain. Unitrep Srartes. SPAIN. UNITED States. Srain. 
5 ships. 1 ship. 
48.519 
19900, 190 933600, 
19 —, 
Battleships... ..... [J 16° 16°0 
| 
| ; —_ — ee ia 
18680 i 
| 
‘6 _J265 800 
Coast Defense . 
Monitors ..... Hone, | ooce 110 
/ 
10 shipe. 6 ships. i aR 
‘49278 46908 
255 aes 1,606,206 1,426,000 20°45 20°18 
- j ' 
Cruisers.......... 
: " 
: . 
| 
ae 8 boats. z 8 boate, One ae ee ey 
| 2102' an 
f136 | (ae — 113380 ai ot 
Torpedo Boats... a) | a LJ 
RE ii ate dim, - woes A a 
Torans,... 117,061 58,908 sex 243 2,890,883 1,802,580t 




















* Large energy due to her new armament of nine 5°5-inch rapid-fire guns. 


+ We have made a libccal computation of the energy of Spanish mpid-fre guns, assuming them to be the Canet 50-calider pieces in every case. 
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RECENTLY PATENTED INVENTIONS. 
Kugineering. 

Rotary ENGINE,—Sturgeon Kershner, 
Rive Hill, Neb. In this engine « piston block on the 
shaft peripherally engages the cylinder, the block having 
spaced channels on opposite sides, each channel ending 
in an incline, having cam formations to be engaged by 
abutment bars slidatle in the sides of the cylinders, the 
bars being supported to reciprocate at their outer ends. 
There is an inlet supply pipe at one side of the cylinder 
and an exhaust at the opposite a.de. 

EXPLOSIVE Exainge.—George A. New- 
man, Cliff, Neb. This invention comprises a paw! and 
ratchet mechanism connected with the main driving 
shaft, and one or more spiral aprings ettached by their 
inner ends to the ratchet wheel of the pawl and ratchet 


mechaniem, while a piston moving m a cylinder is | 
aiapted to receive an impulse, the pletop being secured | 


to and carried by the ratchet wheel. 
Bicycles, Ete. 

Bicycte Tos Cire. — David Basch, 
New York City. This clip is preferably made of sheet 
metal, and has a bottom and atop and a front section, 
the latter being in the form of a divided hood, each sec- 
of receiving a portien of the 
front and « portion of the side of a shoe. Lags prevent 
the clin from shifting on the pedal and from having lat- 
era! or ade movement. 


tion of which is capable 


Musical, 

MusrcaAL IwstrumMEeNT. — P. Casolin, 
New York City. In this instrument, belonging to that 
clase in which guitars are luciaded, the neck and body 
are separeble, the latter having a recess with sloping 
sides opening to one stde and adapted te receive the simi- 
iarly abaped end of the neck, A piate ie located at the 
hettom of the recese and is provided with slota extending 
\@ the open edge of the recess; another plate is located on 
the end of the neck and is provided with bars adapted to 
ft into the slots in the pinte of the recess. The pur- 
pose of the invention is to render the instrument more 
portable 





Metallurgical, 


APPARATUS FOR MAKING CHILLED 
Imow CasTines,—A. K. Barber, Boonton, N. J. This 
machine for making chilled castings at a comparatively 
low cost consists essentially of a rotating table carrying 
a ecties of chill moalds, a central water supply with 
branches ‘eading to the moulds and a subjacent annular 
trough which receives the discharge water from all the 
chill moulds. The operation of the apparatus is nearly 
continucas anc the Gime employed in manipulating the 
machine is exceedingly short. 


"Wechanical, 


THILL CovPpLine.—Zadoe L. Wheeler, 
Cedar Palle, la. This thill coupling has a clip with two 
transversely alined eyes throngh which a pin passes hav- 
ing « head with two apbent ends, one end forming an 
eye and the other a hook. A retractile spring is perma- 
nently engaged at one end with the eve on the head of the 
pin. The other end ef the spring has a loop capable of 
removable engagement with the hook on the head of 
the pin. 





Agricultaral, 


PLOWSHARKE. —Frederick Wolf, Quincy, 
th. The plow, in eddition to turning the soil, is made 
to palverize by means of twoeth which are formed on the 
fromt of the shere and on the iandside, 


Chemical, 


FORMALDEHYDE STARCH AND ITS 
MANUFACTURE Alexander Clamen. Aix-la-Chapelle, 
The process for the manufacture of com 
formaldehyde for which thie 
patent was granted consists in causing the various sub- 
stances to react with formaldehyde and heating the pro- 
ducts of the resulting reaction for 34 hours to a tem- 
of lar « The compounds thas obtained are 
urain treater] with formaldehyde and then freed from the 
excess thereof by means of a solvent of formaldehyde. 
They are then ined. 


Caermany 


pounds of starch and 


peratrire 


Electrical, 


APPARATUS FOR REDUCING ELECTRIC 
CvanenrTs sawp Vo.tTace Alexander F. Vetter, 
Long teand Oty, N. Y. This invention provides a 
means for useing a high voltage current in the operation 
of devices, such as medical appliances, requiring a cur- 
rent of lower tension. The apparstas comprises a sup- 
ply cirevit, a «hunt circuit ta which ie included the appli. 
ance t» be operated, and aewiteh by means of which a 
portion of a resistance placed in the supply cireuit may 
be transferred to the ehant circuit. Another resistance 
controls tho current strength. The amperage of the 
carrent may be varied as well se ite voltage. 





Miscellanceus, 


Pressing Boarpv. — Louis Siegfried, 
Easton, Pa. The pressing board is carried by a post at 
the lower end of which s suitable clamp is provided for 
securing the devices to a table. The post is moanted to 
rowte aod hae clutch devices for holding it In a given 
position, and the board is pivoted to swing down when 
nut ip Gee. 


VALVE ConTrRoLiane Device FoR 
Gas Buanens.—Joseph D.C. Chatean, Paria, France. 
in connestion with a valve in the burner, a permanent 
magnet and an electromagnet are employed, the electro- 
magnet, by reinforcing or opposing the permanent mag- 
net, secording to the direetion of the electric current, 
eerving © cootroi the vaive 

Nore.--Ooples of any of the above patents will be 
furnished by Mann & Co. for cents each. Please 


oom name of the patentee, title of invention, and date 
of thw paper. 





Scientific American. ) 


INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Granted 
APRIL 26, 1898, 


AND BACH BBARING THAT DATE. 
(See note at end of list about cupies of these patents.) 


Wusiness and PWersonal. 


The charge for insertion wnder this head ts One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
tng week's issue. 








Marine Iron Works. Chicago. Catalogue free. 
For hoisting engines. J. 8. Mundy, Newark, N. J. 










Acids, condensation product from salicylic and 

“U. &” Metal Polish. Indianapolis. Samples free. aa ein 0. Dostage.. gpcoevevensses shbucvecede ss 602,834 
~ v |_| SREB re oy o* 

Gasoline Brazing Forge, Turner Brass Works, Chicago | 4 ir and gas mixing at W. GC. Giarke. |” es 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. | wy Fn pd or ee oo $s 
Bicycle Electric Light Co., Cleveland, O., want agents. | Air, machine for separating dust from, P. Van 








Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. | Alarm. See Bicyclealarm. = = “ 
3 ver Anvils, w aging for, 

FERRACUTE Machine Co., Bridgeton, N. J. more & Ireland. ...........+.++es+«s« aE, ' 

une of Presses, Dies and other Sheet Metal Machinery. ae yy tee 0. C. Hall . 
| 4 

Improved Bicycle Machinery of every description. lag hook, in _ 
The Garvin Machine Co., Spring and Varick Sts., N. Y. tag stringing masine. Prichard 

Gasoline Engines and Launches. Free catalogue. | Bath apparet 
Monitor Vapor Engine and P. Co. Grand Rapids, Mich. J. Q. Di 

1 stri 





| 
The celebrated “ Hornusby-Akroyd” Patent Safety Oil Selt, H. J. 
se] 














Engine is built by the De La Vergne Refrigerating Ma- | Be it at on 
| chine Company. Foot of East 138th Street, New York. icy alaren, rE CG Abee 
The best book for electnmans and beginners in elec- | icycle crank 





tricity is “ Experimental Science,” by Geo. M. Hopkins. icycle cranks! 
By mail, #& Munn & Co., publishers, #1 Broadway, N. Y. cove 4 
7 Send for new and complete catalogue of Scientific me bar, B. E. Crocker ? 


and other Books for sale by Munn & Co., #1 Broadway, | Bicycle | carrier, C. EK. Beck 
New York. Free on application. sicycl 
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HINTS TO CORRESPONDENTS. are 
Names and Address must accompany al) jetters 
or no attention will be paid thereto. This is for ow ee ee 
information and not for publication. lottle, safety, J. J. 
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References to former articles or answers should | Bottle stopper, J. eis 603,034 
give date of paper and or number of question. Wottins, Sartee see preventing fraudulent filling 
inguirice not reasonable time should | 5.01; ©.0 feck pedaling brake. Bicyele brake 
‘Pe repeated : correspondents will bear in mind that srriage brake Roller brake. Vehicle brake. 
some not a little research, and, | prosh an: scoop, combined, R. 
we endeavor to reply to all either by letter | Brush machines, work holder for, H. Grommann. 608.187 
canal Ft. fa Buckle, harness } Meaiey 
Buyers w to an. a a 
a our por —— I wall be furnished with addresses of | Buffing wheel, T. A. Norris 
Burner. See Gas burner. 






| houses manufacturing or the same. 
|Special Written Information on matters of 








ratus for, 
Pe — general interest cannot be | Buttoner, C.J. Holm - 
pected withoa uneration. Cake machine, P. .* oes 
Sclentific American Supplements referred | Car, J. F. Caldwell... 0.0.0... 00000. .cccceceeeeecnees 
to may be had at the office. 10 cents each ° _ J. M. 
Books referred to promptly supplied on receipt of | Far, Gnaer. Sues & Rorrison 
Minerals sent for examination should be distinctly | S&F Coupl af 
marked or labeled. 
Car 




















‘ar ventilator, N CE URE “ 
(7422) A. J. F. asks: 1. Can cast iron | Cars, team pibe coupling for railway, Gi Ban: 


















a “~ gpg Garbonating avr ue, liquid, ©. ——— 602/938 
) | Car 8 u . A. Gaines....... 
Surrummmnr, No. 641? A. Yes. 2 Can cast trom be | Carjonne shperste Agus: ©. A- Gain - 
softened ? Ifso, how? A. The quality of the iron de-| © neains clearer roll, B. E. Hy a 
— wien eS ad Gare the best 7 pb * ee ary ‘si -_ iin 
used, soft gray cast iron. 3. Can a cast froncore be|  moff............ ciihieiaiatunaneteonatnnapetaati 
used for the armatare of the above motor? A. Do not Goswege ae i. ene... CT  heieeh aie 02, 875 
use cast iron for armature cores. 4. Give a formula for eae on Kee Show — le ——— —) eyeglass case. on 
|} an acidproof cement? A. Sulphur, 100 parts; tallow, 2) © ont <> Frost e BTN. nosoresewacines 
parts; resin, 2 parts. Melt these together toa ruddy 02.872 


sirup, add sifted ground glass to form a paste, and heat 
when used. 


(7428) C. H. J. asks: 1. Could a gas 
generator such as you describe on page 260 (April 
| 2%) be mad» to generate a pressure of 10 to 15 pounds per 
| square foot by adding weight to the inner tank? A. 
Yes, if the tank is high enough to balance pressure by the 
water seal, but this is not practicable. 2. How long will 
the generator as deecribed, with one charging, burn a re- 
gular 4 foot burner? A. One pound carbide generates turning re P 
5% cubic feet acetylene. One foot burners are as large as | Conduit lining, interior, 8. 
can be used. 8. Can acetylene gas be used in either a | Goong yeseel, H. 2. Reynolds. 
| Bunsen or Welabach lamp either for heating or illuminat- | Coupling. See Car coupling. Hose coupling. 











jing? A. Yes; by diluting the gas at the burner with a Cradle or similar rocker, rocking, J. Allred........ 053,002 
| Cultivator, disk, G. WF cance bagssncgcsccees 
smal! portion of air, as in a Bunsen burner. 4. Would c ¢ inducti 608, 





acetylene gas deteriorate if stored in a tank for several 
|hours ? A. It is a permanent gas and will keep in 
storage as other gases. 5. Have you given a full descrip. 













tion of a generator in any of your SurriamENTs? A.| Dish cleaner. A Rickelts,.. 

For illustrated articles on acetylene gas, sve Screntrric , Disinfecting apparatus, F.J. Mitchell.............. 

AmmnicaN SuPrLEMENT, Nos, 1057, 1149, 1150, 10 cents | Rigpiey, machine, A. - ¢ Tots ae 

each mailed. ° t AS eee sd 608; 

—— Sy See a 
NEW BOOKS, ETC. peepee et Bak ee oa 


THE STATESMAN’s YEAR Book. Statisti-| Dye. piack trisazo, Krekeler & Israel 
|  ealand Historical Annual of the States risaso, K. Krekel 





of the World for the Year 1808, Edited | Dye’ blue black traano, rekeige i.” 

by se tt eltie. ith the assist- | Dye. bluish red, n honsehsesteteansneda 
ance of L. P. A. Renwick. Thirty- Dye, triphenylmethane blue, A. steiner 

fifth annual publication. Revised | Bisunecnie NG. Wart... 


after official returns. London and 
New York: Maemillan & Company, 
Ltd. 1898. Pp. xxx, 1166. ce $3. 


It is not too much to say this book is one of the most 
valuable and important publications which is iseued any- 
where in the world. While libraries, newspapers, ete., 
absolutely require every volume of this splendid com- 
pendium, the average reader will be satiefied with one 
every two or three years. It is brimful with the most re- 
cent and important statistics derived from the best 
sources. The volume, which comprises nearly 1,200 
pages, treats of the consiitution and government of 
every country and colony of the world, with fall particn- 
lars as to area. population. religion, instruction, justice, 
crime, pauperism, finance, defense, production. industry, 
commerce, shipping and navigution, internal communi- 
cations, money and credit, weights and measures and 
bibliographies of important and up to date books. The 
information is given in concise sentences, and the 
tables are reduced for the «ake of clearness to the lowest 
terms, The bibliographies! matter is or the greatest pos- | yyy "curing, | 
sible value, referring as i: does to tie very latest publi- 
cations, to which the reader is directed for further {n- 
formation. This book is simply invaluable for the library 
end it is very surprising that a work which requires such 
great labor by trained statisticians can be sold for so very 
moderate a price. ° 
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Iron, silicid of, G. De Chalmot...................... e295 
dar. Bee Fruit or other jar. 

Jeweler’s stone setting instrument, J. A. Owens.. 603,201 
J Rail joint. 
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Lamp le z 
Lamp, electric, D. Misell........ . 
Lamp, electric arc, E. cides qedaga o-p» GR, 
Lamp for incandescent lights, petrolew A. ons 
Lam electric, M. W. Dewey....... 608,066 

roller, W. Wildman... ........ 66. c.ccscceeees 602,968 
Lan vacuum tube, L. Wallach................ 966, 
Latch, H. G. V Die aced bib dcetevedectcesuucceder 886 
Lathe 


nS, on, 238 


machine Hill & Shehan... 602,904 
hickening machine. Joslin & Schmidt, 

to 608,087 

for, J. Tomlinson... ..... 608,240 

ppahe $0ph4nas chad chabrente ... 602,803 


Loom fork, J. 
Loom heddies, machine for making, G. W. & W. 












Bp REID: 0 on can con cchanndettcadhoqahs ab edergedes 
Loom shuttle, 8. M. Hamblin... . . 0B,141 
Lu device, C. H. C. Koeh........-.....+.:- om, 
= signal and door bell, combined, C. F. on: 
Marking cord, G. K: Spitzenberg...-.-- 2... .2..22... 608,157 
Marshmaliow runner, R. W. yagias Ltaimtnenenlie G2 AY 
Massage appliance, electric. F. J. 8. Lau........... 2, KO 
Clostrical, AH Hoyt, Se connection TOF un.00 
Meat par sas, enik jen ai Wei ii": as 
. att tien oes dnaces sheedeeas . 
Metal dishi J.8. Worth......... 408,004, 606,085 
Metal dishing machine, W. P. Worth....... ....... 603,088 
— dishing or a machine, J. aS 608,096 
or apparatus for . 
ow « wae 602, 960 
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Motor, H. @enncacen tes pipndins 040040450 00005 eaasees 608,173 

Musical instruments, finger guide for, P. Mar- oan 
ON tt a Rae 5 I ES aseres 

Musk, making artificial, C. Schmid.................. 602,961 

Necktie fastener, 1. H. Mallin. 

Newspapers against resale, 


Li C, Crowell. .....0-cseeececcceecesecseces 


Nut lock: J: B. Sargent. 

uw oF ee 
Nut lock, Stagman & Jones. 
0) instruments, 
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A—Wood-working Machinery. 
B—Lathes, etc. 

SENECA FALLS MFG. COMPARY, 
6% Water St., Scneca Falis, N. Y. 
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sPeCiMLLY PREPARED TEXT BOOKS FREE. 
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THE UNITED CORRESPONDENCE SCHOOLS, 
F. W. Ewald, Gen. Mgr. 164-168 Fifth Ave., N. Y. 
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QUEEN &CO.. Ino. 
1011 Chestnut St 
Philadeiphia, Pa. 
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COMBINATION BENCH 
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Catalogue containing inter- 
esting information free. 


Bignall & Keeler Mfg. Co., 
Box 8., Edwardsville, Ill, 
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The Finest of Work 
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minutes. | Greatest and and yon lathe in the world. 
FANEUIL on Toou Co., Boston, Mass., U. S.A. 
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Sizes, 2and 8 inches. Prices, % and 9% cents. 
For Book on Cc. F. RICHARDSON & SON, 
Level. Sp.O.Box9, Athol, Mass., U.S. A. 
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"> AMERICAN ORDNANCE COMPANY offers special facilities to 
Inventors desiring the development of their patented or unpatented inven- 
tions. A department has been organized especially for the development of 
inventions in SPECIAL or AUTOMATIC MACHINES, MILITARY or 
SPORTING WEAPONS or AMMUNITION. Address inquiries to 


319 Crescent Ave., { rg de 
way. 
Factories M4 Federal St New York a W. B. Frocligh, 
ynn, Mass. ef. 








Murat | . Helgeeds | 
Great War Book. 
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APOLLO BEST BLOOM 
GALVANIZED IRON, 

Bend it sharp, to see if it 
breaks, or cracks, or weak- 
ens. 

Drive nails through it. 

Hammer it. 

Try it according to what 
you want it for. 

Every sheet guaranteed to 
bear any test whatever. 
Return to your jobber at his 
expense if defective. 


Apollo Iron and Steel Company, 
Pittsburgh, Pa. 
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EN DRILL CHUCK 
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accurate. The jaws 
tool 
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DRILLING MACHINERY, 
MANUFAC TUREO BY 
WILLIAMS BROTHERS, 
‘ITHACA, N.Y. 








SENO FOR CATALOGUE 
WILUAMS BROS. ITHACA, H.W. 


HIGH GRADE WSxxt.o MACHINERY 


ee aie Menenente * 
pmen or 
Any Class of Work. 
Your Correspondence is Solicited. 
2” Iustrated Matter and Prices on 
application. 


J. A. FAY & CO. 


10-30 John St., CINCINNATI, OHIO 























EVOLUTION OF THE AMERICAN LO- 
7 8 mgmber of the National ‘~ 8 A, Fe 

oy , from 1825 to date | is described and 
iiluatrated by careful Gavia, greet Stiontion being 
accuracy. illustrations. Scren- 

Ras eect eae 1113, 0114 
each. For sale by Munn & Co. and all 
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WILLIAMS’ 
SHAVING SOAPS. 


SOLD EVERYWHERE. 
Williams’ Shaving Stick, 25 cts. 


Jersey Cream (Toilet) Soap, 15 cts. 
, (Barhers'), 6 Kound Cakes, 
> Ib. .40ce Exquisite also for toilet, Tria! cake for ac. stamp 








THE CONDENSING STEAM RAM 
A Wonderful Device for Raising Water 


In or Small Quantities. For All Pur- 
poses. t Smallest Cost. Guaranteed to save 


50* IN FUEL, 50% IN TIME, AND 


50* IN ORICINAL COST. 
t2#” Send for Testimonials. 


THE ERWIN HYDRAULIC MACHINERY CO. 
58 & 59 Loan & Trust Bidg., Milwaukee, Wis 


ARMSTRONG’ $ No.0 THREADING MACHINE 


Can be attached to bench or post. 
Designed for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one for pipe }< to 1 inch; the 
., other for pipe liq to 2 inches, 
= inclusive. Jees the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
ticulars. The Armetroug 
fg. Co., 1 Centre Street 
New York. Bridgeport, Conn, 


SCREW - - CUTTING DIE HEADS 
SELF-OPENING aad ADJUSTABLE. 
mes best die head om the market. Some ad- 
antages over “ others,” viz.: Theyare 
smaller stronger, more compact, have no 
levers to eprinw, cannot be clogged by 
chips, are always reliable, and the prices 
are right, 3 Send for dearriptive circu. 
lar “SA.” Our die heads are furnishe: 














in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inciusive. 
Ceomertric Dritt Co., Wesrvince, Cr 
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DORMAN’S 
VULGANIZERS 


are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry pet Vulcanizers. Compiete outfits 
from $10 to $1,000. Ali Stamp and Stenci) 
Tools Yr Supplies. Brass and Stee! Dies 





for all purposes. Scals, Bagraying and 
Die Sinking = = kinds. ‘Established 1880. 
Printing with compicte outfits, 
from $1to8 0. ee Send for Catalogues. 

THE: J. F. W. BORMAN CO, 
121 E. 121 E. Fayette Bt, Baitimere, Md., U.S. A. 
ENDOSCOPY.—A VALU ABLE PAPER 
on the use of X rays in mm ene ¥ Pete rations, Scl- 
ENTIFIC AMERICAN SUP! LEMENT 112 Price W 
cents. For sale by Menn & Co. and all 1. alers. 








The most perfect yet invented. Money made quick 
and fast. Handles al! material at a cost of but 4 to 


5 cents cubic yard. Adapted to ali situations. 
tract to erect and start in successful operation 
52” Send for Pamphiet. 
RISDON IRON WORKS, 
Beale Street, Sar Francisco, Cal. 
Builders of Mining and Marine Machinery, [rriga- 


Con- 





tion and Water Works Plants, Boilers and Mngines. 
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STEAM 
ENGINEERING | 


feasus d by ents at home im your spare 
t Atle inetcuctors Ruperior teast- e 
ke free. ¥ ees moderate 


¢) in ADVANCE and $2 a MONTH 


Pays tor a College Education at Home. 
Established 101 }- 000 stadents and gra ~ 


<ve> 


which is by far the most reliable recorder o 
one ounce, is dust and water proof, solid in 


e“Ie-e<-3e¢> 


ates. Oourses in eal, Mechanical or Civil so as to economize space ; numbers kept 
giocering | Mathematics, Chemetry Min og; Are bi changed ins(antly. agietere teuths of Bites 
tectural or Mechanical Drawing Surveyi ne: Plembing; rand ¢ inder. iste! 

Architeotare; Metal Pattern ‘wafting; Proapecting; WA abo LY, thes 4° --* - record! 
Book-Keepiag . Shorthand , English Branches ures , th, 4 sigbt from the saddle. Price 





References in ry city and town All whe study 
gyarame ned saccess, We have he!ped thousands 
better positions. Cirealarfree. State subject 
yen ‘wish te study. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Bex M2, Seranmton, Pa. 


ZENTMAYER'S MICROSCOPES, | ————— 


oe Professors 


t® Send for hands 


STORES: 28 and © West Broadway, New Yo 








Used and indorsed by the le 
ald « lewes throaghvea world. 
Perfection the Art of Microscope Making 
[PF Complete Ulastrated catatogee of Micro- 
scopes and Optica) A poaratus sent Free. 
Fine Instrument Making and Repairing. 


J. ZENTMAYER, 211% So. 1 ith St.. Phila., Pa. 





Revolvers never disappoint. 


+. —— 14 Stockbridge &t., 
rHeE SPRINGFIELD, - - MASS. 




















Scientific American) imrican PATENTS —AN INTER. 
; ' esting and valuable table showing the number of patents 
SPECIAL NAVY 


| | fave be for the various subjects upon which itions 

re been Sled from the beginr'nge down to f ber 

; hoe ees. | agg pd we oe ee 

“4B 2 t-S o ° ce cents. at 
SUPPLEMENT. this office and from all newsdealers. ss 

With Colored Map of Cube. 





Che great desire during the present crisis for ac- 
rate informatiou concerning the United States 


Navy hes led to the preparation of a short treatise | 
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New 


PY |/ Camera 
“Adlake Special” 


With 12 Aluminum Piate-HMoiders. Hand- 

some trimmings. Weight mach less. Mad 

fe ¥ Saeeaneae. Profess saale like it. The 
easiest camera to operate ayeese 

paid in the United States for .. $15.00 
The ADLAKE plain Saich . 12. <2 


the Navy, which has just been published 
wider the above titi Every etiort has been made 
by the publishers to treat the subject in such a 
manner thatit may be readliy anderstood by the 
reader unversed in nava! affairs, and at the same 
time render the publication a permanent book of 
reference, 
via iesue takes the plece of the regular num- 
ber of the Supplemeut for April 30th, and consists 





of forty payer 

fhe number opens with a historica) sketch of 
the birth and growth of the new Navy from 188% 
to 154, in which the programme of shipbuilding 
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set acourate record of your Bicycie 
Rens ‘s furnished by the new and improved 


Burdick (,yclometer 


as a watch, yet has fewer parts than any y x4 ye compact, 


10.000 miles and repeats REGISTE us aa he 


¢ EDWARD MILLER & GO. Ssccconc’’ MERIDEN, CONN. 


m the market. Weighs 
construction, accurate 


ect alignment and 
Oy red lettered r 
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yme Iitustrated Catalogue “S A.’ 


RK. 6 Pear! Street, BusTon 





= The wastes others have in scatter- 
ing their energies over half a dozen 
models we saye to you by makin 
but one model of the wonderful ’ 











STERLING 
BICYCLES 


“BUILT LIKE A WATCH.” 


Art C stale 


e Free 
ERI. ING CYCLE W ORKS, 
27# 276-278 Wabash Ave., Chicago. 


“my OWN” CYCLES 


with Fotom Combined Aut 
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e since invention of 
ve to Rider Seeusberorme ie 
Cataiogue and 
se 8 Bt. PEORIA, | alll 
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pooeie wo new ey ye 
4 P. Swaknun 
Wabash Ave., i sathlenge 


THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.— By G. * Ham A val- 
uable and interesting paper | in whlch the the subject is ex- 
haustively treated from the fobowten stand 1 
The use of the cycle by persons in health. 2. ~ BS 
the cycle by persons d Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1oe@2. Pree 10 cents. 
To be had at this office and from all newsdealers. 


Trask. Ne’ Ne J 
Special ‘Offer. 




















ultheorized in each year is given, together with the New booklet on APLAK Scie 

aees of shina which it called for Sample mounted photo cakes, 

This i va ie ich e . THE ADAMS & WESTLARS e., 

This ts fullowed by an article which explains the es ONTARIO ST... acd. 
different types of sels into which a modern New England * 
navy is d‘vided. and shows, by the assistanve of 
liawramsa, the manner in which the various types 

f vemsels are classified This article will greatly ~ E 
saaist the reader in understanding the detailed Chain 
iMustrations and descriptions of each ship which 
make up the bulk of the isaue. 

The ships are grouped according to their type, : ee 
classified below. A comparison is drawn be- on or late Catalogue “C. 
tween different vessels of the same type, and the er, 

ement of each ship on ite predecessor ad so SIMPLE A CHILD CAN USE THEM 
ited out SUNART 
BATTLESHIPS. | MAGAZINE CAMERA. 
| Folding Cameras. 

. a= 12 cote: “ Massachusetts.” 2 co > 

Ineiana it Maseachueetts,.” 2 cute; Ali sizes. ng in price from 

Orewor > cuts lowa,.” 3 cuta; “ Texas,” 2) $5 to 8108. 8 Senart Junior, Bex 

Kontucky.” 2 cuts Alabama,” 5 cuts. Me pietare. ®. 


®” Send 2 cent stamp for 
Dlastrated Catalogue. 


SUNART PHOTO CO. 
Rocuester, N. Y. 


CRUISERS. 
New York,” 3 cuts; “ Brooklyn,” l cut; “ Min- | 
“Chicago,” | 
| 





5 Aauepuct STReer, 


polis,” Leut; Columbia,” 2 cuts 





! t Olympia,” 2 ts Cincinnati,” 1 cut; ~ 
Diesen dandy °tentiniaen’> Geen Your Success 
Geis Secte inane rae as a PHOTOGRAPHER all depends upon 
a % THE LENS YOU USE. 
MONITORS. The New Gundiach Standard Anastigmat 
“ Amphitrite,” ¢ cuts; “ Terror.” 6 cate; “Mon-| The New Gundiach Wide-Angle Anastigmat 


terey,” 3 cuts 


“ Miantonomoh.” 4 cuts | The New Gundlach Process Anastigmat 


GUNBOATS aad TORPEDO BOATS. The New Gundiach Kinetescope Anastigmat 
conapotis.” 1 ent: “Mare | 48% THE FINAL PERFECTION. 
yea torre RB These Lenses have been thoroaghly te tested, bave been 


“Helena eut 





etia,” 1 eut; * Ericason,” 2 cuts: “ Porter,” 2 cuts; | found to produce wansertel ree are enthustas- 
* Maine’«" tor o boat. 1 « ** De ” 8 cute treally im ay Sy Ah e a i ott 

dni pedo boat ut; “ Dalley,” 8 cu : 7 ‘Send for Catalogue i Tn 

SPECIAL CLASS. Ernst ema Son & Co., 
202 COURT STREET, ROCHESTER, N. Y. 

filam “ Katahdin,” 4 cute: submarine boat “ Hol- 
land.”* 2 cuts i 

Under the out of each ship ts a full table of | 


her dimensions, armor. guna, speed, ete.. and this | 
ie sopplemented by tables at the end of the! 
work, giving complete tables of the whole fleet 


The illestrations number about @&. and include 








hamisome balf-tome views and wood-cute of all 


THE BERKEFELD FILTER 





of the vessels above mentioned. Other pictures 

show in great deta the guns, gun-turreta, tor- fi typhnad | 

pedoes, steering apparntus, conning towers, and and cholera bacilli "From the 

many interior and sectional views of other parts b Bact all over the 

of these wurshipa The whole form a most e nvention inthe fil- 
mplete and ful atrated vertical ie pt Fe Vand large 
in addition to the above @ ineluded a reliable 


in colors, showing the island cleaned, Samed. ther avin Cylinders seri 
1 Weat Indies “Tag enviar te. 


of Cuba and 


Phis iaaue is incioscd in a handaome colored cover —————— 
Of preservation For 21 Years we have been bulidi 
fies, tii sete, ws eli CALDWELL CYPRESS TANKS Ee 
MUNN & CO., Publishers, Flonderme Cate 
361 Broadway, New York City. | © we * Na PARR Bt Stan, Ky. — 








BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O, 


Branches: CHIcaco—New York. 
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A BICYCLEOFFER 


wot the cheapest, tat the best vote for the money—a 
» § yt not seem much-— That is what we are 
on 


98 SPECIAL. : 
The f fancy prices 


is over, and if you want the best wheel “in the market 
for the money, write for our descriptive catalogue. 


w. ae - jy ed S SONS, 
West Broadway, New York. 


Pee 


der at manu- 





ship with dena ap etl on Pay 

of exami a 
tion, pay express charues both 
ways and refund money if not 
as represented. Write for 


Acme 
Bicycles. 190 Main St. #LAMARY, IND. 


BICYCLE TIRE REPAIRING.— THE 


$ 34.50 





Mending of Singie Tube Tires.— A practical article ilius- 
trating the of inserting es and pl with 
pliers and her with rubber band plugging 
and the use o ure bands. 7 liustrations. Con- 


tained in SUPPLEMENT 110.2. 0 cents. For 


sale by Munn & Co. and al) newsdealers. 





tor Men, Women, Girls 
Boys. Complete line. 
AU brand new models. 
$75 Oakwood’ for $32.50 
960 ‘arlington’ “* $24.50 
loner, te vance. Others at $15, $17 and $20 
waite Toma hes BPRSELL OFFER. juveniles $7.00 to $12.50 
Shipped anywhere C.O.D.with privilege to examine. Buy 
direct from manufacturers,save agents & dealers profits 
Large Iilus. Catalogue Free. CASH BUYERS’ UNION, 
162 W. VanBaren Street, 8-181, Chicago, Ills. 


BICYCLE BELL, 
| Our Great '98 Introduction 1 Oc. 


Offer. A fine clear rin Shoo nickel 
bell with our catalogue 000 cyele 
and other specialties, cm 10 cents 
( postage be. extra). 3 for 2c. $L.05.doz. 


ELECTRIC »STROKE BELL 
Li metal 
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&£nu 
Street, New York cay. 


Buy | Telep yhones| 


THAT y. GO0D--NOT * _— THINGS.” 
The difference yw A is atte. We guarantee 
us 





WESTERN TELEPHONE CONSTRUCTION co. 
250-254 South Clinton St., Chicago. 
Leena ts he Oaad Satee 





Che Cypewriter: Exchange 


14@ Barclay $ 


TON 

818 Wyandotte St., 
KANSAS CITY, MO. 
We will save you from 











Acetylene Gas Lighting 


Reduced to the most Efficient, 
Safest, and Economical use. 
We claim for the N AGARA 


the only Machine en: 
matic its action. 
sizes 






NIAGARA FALLS ACETYLE 
GAS MACHINE CO., = 


Niagara Falis, N. Y. and Canada. 












American mine Coys Sov’ P, giegy have forthe 


| RUSTLESS ( COATINGS FOR IRON AND 
Stee!.— Paints: of what com ~. how destrored, 
Classification as we omens and inert sub<tances, 
adulterants, ete rh P . The essentials of 
good paint. The eedion thar a paint should 
for the purpose of protecting structures from decar or 
corrosion. Natural snd Baer wt 
| oxide paints. Zine and lead oxi 
Inert pigments. A very exhaustive and valuable paper. 
| Non. 1017, 2016 nod 10S 0 Paice 15 ceeNENT. 
. . i 
To be had st thie office and from all wees 














REVERSING STEAM TURBINE.—PAR- 


son’s recently fetes turbine for boats. Illustrations 

SUPPLEMENT, Wo. L188. Price 0 conts, by mall, trom 
ia 0, ce mali, from 
this office, and from ail newsdealers, . 





HALF PRICE 


We will sell you any typewriter 
made for one haif regular price, 
many forone quarter. Every ma 
chine ee TR in pertect order. 

ITERS RENTED, EX- 
CHANGED. Sent aueken with priv- 
ilege of examination. Send for I1I- 


National Typewriter Exchange, Shisagc- 
Don't Drink Dirty ,Water. 


Spring rains raise all streams 

and they wash the banks clean 
of accumulated refuse of the 
winter. You would not eat dirt. 
Why drink it? You need drink 
—. A. absolutely pure water if 


The Sanitary Stil 


t o—_ water. aerated with 

rilized air. Simple, durable 
and inexpensive. Write for 
booklet. 
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JUST PUBLISHED. 
ad Edition, Revised and much Enlarged. 


s, Gasoline = 
ant Oil Engines. 


By GARDNER D. HISCOX, M.E. 
only American Book on the Subject. 


, book designed for the general information of 
. one interested in this new and popular mo- 
or. and its adaptation to the increasing demand 
eap and easily managed motor requiring no 
i engineer. 
ook treats of the theory and practice of Gas, 
e and Ol as designed and fi 
the United States. It also contains chapters 
rseless Vehicles, Blectrie Lighting, Marine Pro- 
n. ete. Second Kdition. Mlustrated by 270 engray- 
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noi 


Hevised and enlarged. 
LARGE OCTAVO. 384 PAGES. PRICE $2.50. 
CONTENTS. 
\apter L.—Introductory, Historical. it 
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hzation, of Heat and Efficiency in 
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A Few Extracts of Notices From the Press. 
it is a very com ve and thoroughly up-to-date 
work.—American Machinist, 


The subjects treated in this book are Satyr es inter- 
esting, as there is no eine Se use of 
Gas, Gasoline and Oil Engines, ae for. “small 
powers. It gives such YT. 4 io eye 
ati peration and these engines that 
“hould. prove valuable to eto anyone mew in need of such mo- 
tors, as well as those alread: in use.—Ma- 
chinery. 
MUNN & CO., PuBlisHERrs, 
SCIENTIFIC AMERICAN OFFICE, 
361 Broaoway, New York. 





This beats eee wine, Steam. ~—7 ey Horse 
WEBSTER Be pb oe horse power 


GAS ENGINE 
for Bait onterch less oe Gosemne to for a. 
A lots af of 100 


i Begtaen. 4 to 30 borse po 
er Write for Special Catalogue, 
WEBSTER MFG. CO., 1074 West 16th St., CHICAGO 








GREENFIELD 


Steam Engine Works. 


Established 1874. 
Manufacturers of Greenfield Sta- 
tionary, Portable and Yacht 


ENGINES AND BOILERS. 


Also Horizontal, Automatic 
and Vee Cut-off Engines. 
ines from 3 to 73 Horse-Power. 
Also v ertical and Horizontal and 
| Boilers, 
and Adams’ 







W. G. & G@. GREEN FIELD, 
East Newark, N. J. 


MIETZ & WEISS KEROSENE 


_ ENGINE 


= ra. Absolutely safe and | Fi 
reliable 


kerosene. auto- 
mate. Patented U. 8. 


European countries. 
——— 128-132 Mott St., NewYork 


Weber Gasoline Mine and Mill Pumps 

ALL SIZES. 

For Aut Duties. 

Economy and Efficiency 
Guaranteed. 


Address, stating 
ty and conditions 
WEBER GAS AND 
GASOLINE ENGINE CO. 
102 Ss. W. _ Boulevard, 


BALL BEARING AXLES AND RUB. 




















ber Tires.—A paper fore the Carriage 

National Convention, Philadelphia, October, <= 

ing the advantage be derived from use of ball 
be: pneumatic tires in road vebicles. Con- 

tained in SCIENTIFIC AMERICAN § ‘LEMENT, No. 
one. a4 To be had at this and from 
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TWO-PART MATTRESS~S so. 
Mableredtesdnina TYLE 2.—Each side may be made either 


ON AIR.” 
by those.» who wlooe upon Won one" ot ont | 


uaily. 


iteamsh’ St. Paul” and “ St. Louis 
have — ey matt 
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ogue-price list to 


Air Goods Dept., 40 Sprague St. 
PROVIDENCE, R. I. 


These goods can be seen at Jobn Wanamaker’s Philadelpbia Store, Dept. 57, and New York Store, Dept. 157. 








The Chicago Gas and Gasoline 
Engines. 


2h. p. to 40 h. p. 
For Electric Light one 
all power purposes. At in 
teresting prices. Write to 
the sole manufacturers. 

KLING BROS, 
285 to 291 Hawthorne Ave. 


il CHICAGO, ILL, 
GAS and GASOLINE 
ENGINES. 


Using Natural Gas, 
Coal Gas. 













itow@ HP. 


“Rie = = 


**WOLVERINE”’ 


GAS & GASOLINE ENGINES 
STATIONARY AND MARINE. 

The * Wolverine ” is the only revers- 

ible marine gas engine on the market. 

It mie lightest engine afer tts power. 

Requires no licensed engineer. Ab- 

solutely safe. Manu 












by 
WOLVERINE MOTOR WORKS, 


12 Huron St., Grand Rapids, Mich. 
vares LAUNCH COMPLETE ror $150 


AND UPWARDS 





saa 
or 
Steam 


Peso ents fer catalog, Renclge, Vache and 
25 SeCOND-HAND ENGINES 


gived ranking 








in part ihe for our Gates 
Gasand ine Engines. Will 
for cash. 


e want a ques. live 
to repre- 


sent A Write at om once wy cat 
alogne a 
E. L "GATES MFG. co. 66-70 Canal Street, Chicago. 
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err wieL | f 
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"ATTON'S HOUSE PAINTING MODEL 
000 color combinations) sent postpaid for 10c. 
—How to Increase the Size of Your House 
with Paint,”—and a Master Painter's Tinting Card 
for 2c. stamp. 

We want a dealer or painter in every town 
to handle Patton's Paints on liberal terms. It’s a 
business in itself. 

JA8&. E. PATTON CO., Milwaukee. Wis., U. 5. A. 















ENGINEERING NOTES, ELECTRICAL 


Notes, Miscellaneous Notes and las, are 
blished each week in the ENTIFIC Ag wh AN 
UPPLEMENT, form? an of the 
p~ 4 maior, vate segenss in the A - 
press. e num’ by vy uable 
may al) be Oeics cen! For 

sale by ann & Co and all 





Ane 


Le Génie Givil” 


resses nea’ 
Send for free illustrated cat. | 
MECHANICAL FABRIC CO., 








Marine & Stationary 
Power Equipments. 











R THE UNITED STATES 

ified men for the rats 
TRICIAN. Ap ppltcant mu must aN capable o 
ail duties preservation and man- 

ipulation brs a ship's ol electric li lighting piant and its ap- 


pa other elevtrical a 
| ances; the b- ~» ai a Plrse 


payetosiiy qualified. 
—,, is made in the rati of Electrician, escond 
-—y af oe — witb = iez of teture egvance. 
clan, first class ar month), and 
Chtet Mectsician | 80 per month). th addition to the 
=e stated, there is a ration allowance of ® cents per 
VA Yards, Brooklyn, 
fiana, Cal ’ 


WAN 


ws fo has 


Enlistments in this a are — only at the 
Oston, Mass.. und Mare 


nev PARIS EXHIBITION, i900~ ‘tok 


A Weekly Review of French and Puropean industries. 


The widest circulation of any European 
Scientific publication. 


industry, Mes chanics, Public Works, 
ture tecture, Hygiene, 
uals ineering, Sciences, x. 

Gold Meda! at the Universal Exhibition, Paris, 1889. 
PARIS—6 Chaussee d@’ Antin PARIS. 
Yearly Subscription, $2.0 
Agent for the United States, L. V. GOFFLOT, 
7 WavEaLeY P PLACE, New YORK Cry. 


fot INVENTORS 
= PROMOTORS 


WANTED :—Some easy selling specialty in the ma- 

bine tine by well equipped Machine Works. Would 

manufacture under royalty or buy privilege ontright. 
Address SPECIALTY, care Sctentife American. 


FANS _ FANS 


KEEP COOL 


MOTOR CO. NEWARK N.J. US A. 


wiharte ul. 





FANS 





For Sale—Sure Fortune—McMechan's Patent Tubular 
Rung bir Fire Escape. Wm. McMechan, St. Ciairey 





IPC MACHINES, riiss Engines, Bre Wwers’ 
CE and Bottlers > Manet hinery. THE VILTER 
MFG Co., 899 Clinton Street, Milwaukee, Wis 


CR sc LaTE 
‘CONTRACTS WANTED. 


To manufacture Hardware Speciaities, Pat’d Novelties 
and Sheet Metal Stamping. Lang Mfg, Co. » Racine, Wis. 








YPE WHEELS. MODELS & EXPERIMENTAL WORK . SMALL MACHINERY 
Wovennes & crc. NEw TO8R, STERG 409 HASSAU S° N.Y. 
A ee foreman expertenced in engine or 


WANTED ump work, one who knows how te get 


out good work cheaply and quickly; 
evntive ability; state age, expe wens. refers anees and 
salary expec expected. Addreas * SHOP, " Box TT b Nev vw Y¥« ork. 


| mach re! tools ard dies. Secrecy guaranteed. 
, ROBINSON & CO., 206 Center Street, New York City 


Serna & Model Work 


Oirs. and advice Sree. Gardam & Son, 45-51 Rose Si., 





must bave good ex- 


ERIMENTAL WORK AND MODELS 




















ri 


J. B. COLT & CO. 


Makers of “ Bverything 
for the Lanternist.” 


Until May 1, 1898, 115-117 Nassau St. 
After a &SaTwW, a ™ 





OWN ENGINE 





MANUFACTURE OF BICY CLES. —A 





very comprehensive estiaie giving the details of con- 
i. Oe. part of these vehicles. With 15 en- 

See — in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 908. Price ~ Leen To be had at this 


Office and wom all newsdealers. 





0 See ae Riso builders of Rw Boats, 4 
Send stamps for catalogue. Racine Boa’ Mig. , Chicago 










TUBULAR 
DRIVING LAMP. 


is the only perfect —, 
will not blow or 


clear, waite light. 
f like an engine os 
1 throws the A otzatant 


1 burne " Jor book (free). 

R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special dtecount. 

STABLISHED 1340. 














50 YEARS’ 
EXPERIENCE 







TrRape Marks 
Desicns 
Copyricuts &c. 

Anyone sending a sketch and Geserins tion may 
quickly ascertain our opinion free whether an 
invention is probably perentabic. Communica- 
tions strictly confidential. Handbook on Patents 


sent free. Oldest ey for securing patents. 
Patents taken t sough Munn £ Co. receive 
special notice, without charge, in the 


"Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any potenti urnal, Terms, $5 a 
year ; four months, $1. Sold by all newsdealers. 


MUNN & Co0,3¢: #roaeway. New York 


Branch Office. 05 F 8t., Washington, D. C. 


HE SPANISH-CUBAN QUESTION ILLUSTRATED. 


Seer —This and many other subjects in Lantern Slides at a genuine “* Bargain” before Removal. | 


cn NeW York, - 


VRERS 6 INVENE 


~ Cape, menta wor* 





BONE MILLS for RAW BONES 


(F. Wilson Patent). Oapacity 
from one-half ton to # tons. 
WILSON BEes., Masten, Pa., U.S.A. 


a 


| One-half a million people will visit the Twentic: 

| Triennial Exhibicion of 'te Massachusett 
Charitable Mechanic Associations, October «ni 
November, 1898, 


Electricians and Manufacturers 
of Electrical Apparatus 


who wish to avail themselves of this opportunity, 
should send fur prospectus, rules and conditions and ap- 
plication form for space. Entrance Fee fer Electri- 
caland Mechanical Exhibits onity Five Dollars. 
No charge for space or power. All machinery electric- 
ally driven. Plans and ful) particulars on application to 


HENRY D. DUPEE, 


Secretary Executive Commiites, 
BOSTON, MASS. 











SUBMARINE TELEGR APE. —A POP- 
ular article upon cable te! eal ms AM- 
ERICAN SUPPLEMENT 11 3 eee 10 cents. For sale 
by & Munn x Co, and all new: 


PNEUFIATIC STIVERS’ ! RUNABOUTS. 
The best driving wagon onearth. The best evidence of its 


peer Maton 


axles, 
son and pneumatic 
rubber tires, wired 
spoked and wooden 
wheels in stock for 
ready shipment. 


Pneumatic Wagon Co,, 


4% Wabash Ave., 
Chicago, II. 























Spring- 
Sarrey Harness. Price, $26.00. Wagons. Send for large, free curtains, jamps, 
%e ‘As good a4 sells for $25. Catalogue of all our styles. a As quod aseils or Qs. 
ELKHART c4@814GE AND HARNESS MFG. CO. W. B. PRATT, Sec’y, ELKHART, IND. 





E “POISON IN THE BOWL" 


> excuse for smoktag fou! pipe 


NO MOR 





The “Malia odt”’ Patent Nicot rs Absorb- 
tand Ventilate Tebacce ipe 
will render smoking a 
- =——— healthy enjoyment. Try 
aes tt and you will hecome 
fmm et ao te ed. See notice, 
. Am. of Aug. 7, Wi 
ena mt tured only by 


& Watts Co., Station £. Philadelphia, Pa 
275 Canal Set, New York 
“8. 4.” matled on application. 


The ore Se 
an 
wr aK. circulars 


AW FARBER 


Manufactory Established 1761. 
LEAD PENCILS, COLORKHD PENCILS, SLATE 
PENCILS, WRITING SLATES, STERKL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONER?’ RUBBER GOODS, RULLRS, 
COLORS AND ARTISTS MATERIALS 


78 Reade Street, New York, WN. Y. 


Manufactory Established 1761. 
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Scientific Qusrivon, 





Wodvertisements. 


ORDINARY RATES 


inside Paxe. cack tucertion, « 95 conts a line | 
Back Page, cack tesertion, « + $1.00 « line | 


te Fur some classes of Advertiaementa, Special and 
Migher ratra are requtred 

rhe ahove are oharees o agate jine—aboant elgbt 
worda per tine Pie en tice shows the width of the line 
arval ot in agate type Engravir we may head adver- 
tisemonta at the same rite per agate line, by measure- 
ment. as the letter press Advertioements must be 

eived at Publication Office as early as Thursday 
noruing tc. appear in the f ywing week's issu 





" Seat-Post Adjuster. 


. t . 
> make an attractive ar 
HIGH ‘GR/ A ADE W HEEL. 
ntaines ; aiuval ur pew Craenk- 
Hanger Ar vanae ment, Seat ’ "Ae juster Cham Ad- 
uster aad i'riple Pork-Crow 4 whee! whieh @te all 
sulrementa, and the one for high-wrad ‘Genes to 


the up to 
ww ANTED- Hvestling dealers 





Crank-Hanger Ar- 
rangement Chain Adjuster 


THE OLIVE WHEEL CO., Syracuse, N. Y. 


C. J. STEBBING, 103 Sante ~ New York, 
AN AGENT 


Eclipse « Bicycles 


have tool steel bearings throughout. 


$50.00 





We would like to send you ow Thustrated 
Catalogue, and will quote good prices to | 
Agents in unoccupied territory... . | 


ECLIPSE BICYCLE CO. 


Box X, ELMIRA. N. Y., U.S. A. 
HALF A CENTURY OF CYCLES.—AN 
intecesting history of the cycle from ite origia up to the 
present time Phe first rank as iven wevete The 
“ bone-shaker” aod ueces The cycle. The 
mudera wheel, Cycie bai id naa oats rhe > ‘oints of im- 
ore vet ent The pnearm. atic tire A hand and foot 

ecie, With 8 ilastrations. Contained in SCLENTIFIK 
x MSUICAS SUPPLEMENT, No iO) 2. Price 0 centa. 


lo be bad at this office and from all newsdealers 





Why Speculate ? 


If you get an inferior, cheap 
lamp, it’s soon thrown away, 
and your second choice is sure | 
to be a “ Search-Light.” 

There’s a great deal in 
knowing how to buy. 


For sale by all dealers. 
Sead for Booklet No, 354 


Bridgeport Brass Company, 
Bridgeport, Conn. 


-~ GINAENPTICA 








BEATEN FOR QUALITY OR PRICE ~/O 








OLIVE &@ un | 


pee: 


: - - ea aenieuemeaidiedioans 


[May’ 7, 1898 
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| Rereated tests enable us to say that even from: precisely the 
same steel tubing produced by any other method falls 


short of ours in about 


10,000 Pounds per Square inch 


WITH EQUAL DUCTILITY. 


This emphasizes the excellent effect of our accuracy, 
of our annealing process and the total absence of 


pickling during the operation. 


“Pioneer” Fifty Point arbon Steel Tne 


is safe insurance to the rider and means success to the manufac- 
turer and dealer. It is essential to a really high grade wheel. 


We invite our customers to come in on our floor and select their tube from the gen- 
eral ran, and to take any piece they choose to select as & sample of excellence. 

No spectally prepared samples ! 

We should be pleased to quote you discounts on application. Send for printed matter. 





| POPE TUBE COMPANY, - - Hartford, Conn. 








FACTORIES, 
PRINTERS, 












THE FAIRBANKS-MORSE ENGINES. 
FARE RO 


Gas, Gasoline or Distillate. 
CREAMERY & DAIRY 
sT 


Mnaines for: Ee eel et maa 
fines for Ble lective it- 
L OTWER fe hoes ——- ie 
AND AL 
Ss ARE APPRECLATING eee ~ % nical, Durable, 
The “ * CHARTER ”’ Gas and Gasoline Engine. | send for Catalogue 0. 
Proof, by addressing Fairbanks. Morse & Co. 
Chicago. Ul, 


CHARTER GAS ENGINE CO.. Box 148. Sterling, tL 








W. P. DAVIS, ‘ROCHESTER, 


HIGHS GRADE FOOT POWER LATHES 





_ THE BEST IN THE WORLD. 
el Pre ihe 


Che Black Iifg. mS Erie, Pa. 


“THE DAVIS SEWING MACHINE co., 
i DAYTON, OHIO, U. 8. A. 


BABBITT. METALS.—SIX IMPORTANT 





fren Lae eomeran w 4 em 123. 
sale unn 
for 197 catalogue. 





oO SOS bs 04 






* SeSTETSTTS 


oe + o4 $96: 
@iresee ’ 


rae AMERIGAN CEMENT CO. savs $ 


22 GRIFFIN MILLS 


GRINDING PORTLAND 


to any other mill 


. BRADLEY PULVERIZER co., 92 State St., 


eee e272 bo3te536s 93+0s304 


*eeve1 2 





$t3542@ 





hee ees et: 


stedtes 
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CEMENT 


settette 


“> 
e 
eS 
-o- 
3: 


a 
'sfer- ron 


‘eseevee?ee20ee2920229072 7 





| PERPETUAL MOTION 


A valuable series of Roparstan. Phe | the classic forms 
of perpetual motion appara literature on this 
subject is so very limited, oa. the o ny book being entire 
out of print, so that this series wil be important to ait 
inventors. ® illustrations. SOLENTIFIC gueniC 


ry PPLEMENT, N 11 1 33. 1 135, 
ty ion it3 37, 1138. Rie, Micenis tac . For sa 
newsdealers. Sead for new 

catalogue. 























B-Punce-Secrrtary F-BALLEN 2?Vice Present) 
pe | 


All AB vasteten at lowest prices. Best Kailroad 
Walt 5 agon or Stock Seales made. 


Alo a ae articles, includi Safes | 00 
Sozms Machines, Bicycles, Touts. Save 
Money. Lists CHICAGO SCALE Co., Chicago, =to - 























N atianad Tube Works Co. 


McKEESPORT, PA., U. S. A. 
THE Largest Makers of All Sizes and Kinds of Special WROUGHT 
MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
WORLD; contro! the Manufacture of Wrought Tubular Goods Made 
of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 





add to the inflammabil- 
ity of your DWELLING 
or BUSINESS BUILD- 


ING by the use of combustible build- 
ing papers. 





is bsolutely Fi 
NONMDUM Proce sneathing ana 


BE a0 SA co 
as ‘“‘burnable” papers. | 


acts barrier to 
NOMDUEM Sncmce, and will not 
throw off that stifling smoke which | 
so endangers life in case of fire. 


Ask Your Dealer for «« Nonburn.”’ 


H. W. JOHNS MF'G CO. 


100 William Street, NEW YORK. 
Chicago. Boston. Philadelphia. 


——— 

















PRINTING INKS 





Better than any other Pipe made. 





ee Sa eves darted 











